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1.0  INTRODUCTION 

This Basis of Design Report was prepared to develop and identify the components for a groundwater 

extraction, treatment, and discharge system (Fence Line Treatment System) for reducing or eliminating 

the flow of volatile organic compound (VOC)-impacted groundwater migrating from the Site 6A – Fuel 

Calibration Area to beyond the current facility property line (Fence Line) at Naval Weapons Industrial 

Reserve Plant (NWIRP) Calverton, Suffolk County, Long Island, New York (Figures 1-1 and 1-2.)  This 

report was prepared by Tetra Tech Inc., (Tetra Tech) for Naval Facilities Engineering Command 

(NAVFAC) – Mid-Atlantic under the U.S. Navy's Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE63.  This project is being 

conducted in accordance with the Navy Environmental Restoration Program (ERP) Operable Unit No. 5 

(OU5) Record of Decision (ROD) and the New York State Department of Environmental Conservation 

(NYSDEC) Resource Conservation and Recovery Act (RCRA) permit number 1-4730-00013/00001-0 

Statement of Basis for Remedy Selection (SOB) that is expected to be finalized in May 2012.  

1.1 BACKGROUND 

The Site 6A-Southern Area Groundwater consists of chlorinated VOC-impacted groundwater that 

originated at Site 6A – Fuel Calibration Area on NWIRP Calverton property and extends southeast to the 

Peconic River.  The primary site-related chlorinated VOCs consist of 1,1,1-trichloroethane (TCA), 1,1-

dichloroethane (DCA), 1,1-dichloroethene (DCE), and chloroethane.  Other VOCs are also present, but at 

lower concentrations and/or are not detected as frequently.  The isoconcentration contour map for DCA is 

presented in Figure 1-3 and a cross section for the DCA plume is presented in Figure 1-4.  DCA is 

typically the highest concentration VOC detected at each location and represents approximately 62 to 75 

percent of the total VOCs in groundwater.  Also, the limits of the DCA contours define the extent of other 

site-related VOC contamination.  This data is based on temporary and permanent groundwater sampling 

events conducted between 1994 and December 2011.   

In 2009 and 2010, source area excavations were conducted at Sites 6A - Fuel Calibration Area and 10B – 

Engine Test House that removed most or all of the petroleum- and solvent-contaminated soil.  

Groundwater monitoring is currently in progress to determine the effectiveness of the remedial action, and 

if additional action is required.  If the Site 6A and 10B excavations are not effective in mitigating a 

continuing source of groundwater contamination, the operation of the Fence Line Treatment System 

identified in this report would be extended.  The Operable Unit No. 5 ROD includes a provision for 

supplemental treatment at the source area(s) that would be addressed under a separate action.       

In 2010 and 2011, the Navy conducted a pilot-scale pumping test and a pilot-scale BioStudy in the Fence 

Line Area to support the development of a Corrective Measures Study (CMS) (Tetra Tech 2011).  The 

results of these studies and supplemental groundwater investigations conducted from April to June 2011 

are presented in the March 2012 Data Summary Report, Enhanced Bioremediation Pilot Test (Tetra 
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Tech, 2012).  Because this testing was being conducted in the planned area of the Fenceline 

Groundwater Treatment  System and could interfere with the operation of the planned treatment system, 

the biostudy testing was ended early.      

In March 2011, the Navy presented a CMS that included alternatives for the Southern Area Groundwater.  

For the evaluation, the CMS divided the plume into five areas including two on-property areas (Source 

Area and Fence Line Area), and three off-property, downgradient areas (Offsite High Concentration Area, 

Offsite Low Concentration Area, and Peconic River Area) (Figure 1-5).  For the OU5 ROD, the term 

“Offsite” was deleted from the two off-property area descriptions.  In October 2011, the public comment 

period for the Navy’s Proposed Plan, and in November 2011, the public comment period for the NYSDEC 

RCRA Permit Modification request were initiated.  The public comment period for both the Proposed Plan 

and RCRA Permit Modification request ended on January 17, 2012.  The Navy’s OU5 ROD and NYSDEC 

RCRA Permit Modification are being prepared with an estimated completion date in May 2012.  These 

decision documents identify a groundwater extraction, treatment, and discharge system to be installed at 

the Fence Line Area.  A long-term monitoring plan for this system and other portions of the Site 6A-

Southern Area Groundwater are being conducted under a separate action.      

1.2 OBJECTIVE 

The objective of the groundwater extraction, treatment, and discharge system is as follows: 

 Reduce or eliminate the migration of VOC-impacted groundwater from Site 6A at the southern 

boundary of the current NWIRP Calverton property line (Fence Line Area).     

1.3 REPORT ORGANIZATION 

This report is divided into five sections.  Section 1.0 is this introduction.  Section 2.0 provided the design 

basis.  The process description is provided in Section 3.0.  Permitting requirements are presented in 

Section 4.0 and the schedule is presented in Section 5.0.    
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2.0  DESIGN BASIS 

This section provides the development of the extraction well capture zone, design of the extraction well 

network, and development of extracted water quality and treatment goals.   

2.1 CAPTURE ZONE DEVELOPMENT 

The location of the groundwater extraction well network is based on the isoconcentration contour maps 

presented in Figures 1-3 and 1-4 and potentiometric surface maps that indicate a southeasterly 

groundwater flow in this area (Appendix A).  Since groundwater flow is to the southeast, the design width 

of the plume is based on the line perpendicular to the groundwater flow at its approximate center line 

where the plume crosses the southern property fence line (Fence Line Area).   

The VOC-impacted groundwater at the fence line is estimated to be approximately 800 to 1,000 feet wide 

and 40 feet thick (5 micrograms per liter [µg/L] isoconcentration contour.   Variability in the width of the 

overall plume is based primarily on the estimated northeastern edge of the 5 and 50 µg/L DCA 

isoconcentration contours.  VOC groundwater data in this area is limited and the data is from temporary 

wells installed in 2008 and 2009 and monitoring wells along River Road.  The core of the plume (VOCs 

greater than 500 µg/L DCA) is approximately 200 feet wide and 10 feet thick.  An evaluation of 

groundwater data collected in 2011 indicates that the axis of the core plume has shifted approximately 

100 feet to the west.  

2.2 EXTRACTION WELL NETWORK 

The design groundwater extraction rate for the containment system is developed using target capture 

zones, the hydraulic gradient, and the aquifer characteristics.  The estimated average width and thickness 

of the plume in this area are 900 feet and 40 feet, respectively.  An evaluation of 2008 to 2011 quarterly 

water level measurements in the area was used to develop the hydraulic gradient.  The hydraulic gradient 

was measured to vary from 0.002 to 0.004, which appeared to correlate with seasonal precipitation 

events, and the annual average hydraulic gradient  is 0.003.  Pumping tests conducted in the Fence Line 

Area in 2010 were used to develop the aquifer characteristics.  The calculated hydraulic conductivity of 

the aquifer was 186 feet per day (Tetra Tech, 2011).  Under these conditions, the average calculated 

groundwater flow through rate through the Fence Line Area is 104 gallons per minutes (gpm).  For design 

purposes, an average flow rate through the Fence Line Area of 100 gpm will be used.   

To account for uncertainty with the groundwater flow through rate, a 40 percent factor will be applied or a 

potential maximum hydraulic rate of 140 gpm.  For design purposes, two extraction wells (EW-01 and -

02), approximately 100 feet apart, will pump at a combined rate of 100 to 140 gpm.  These wells will be 

located on the east-west perimeter road and north-south dirt road (Appendix E - Drawing C-3).  During 

operation, if a shift in the plume occurs, the pumping rate from each of the wells can be varied to best 

intercept the plume.   As discussed below, the infiltration galleries will be located side gradient of the 

extraction wells so as to not interfere with the extraction wells.        
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A summary of the hydraulic properties is presented in Table 2-1.   

Table 2-1 Hydraulic Calculation Summary 

Parameter Value 

Plume Width (feet) 900 (800 to 1,000) 

Plume Thickness (feet) 40 

Hydraulic Conductivity (feet/day) 186 

Hydraulic Gradient (foot-V/foot-H) 0.003 (0.002 to 0.004) 

Calculated Plume Flow Through Rate  

(gallons per minute) 
104 

Design Extraction Rate (Mean/Max) 

(gallons per minute) 
100/140 

Number of Extraction Wells 2 

 

2.3 EXTRACTION WELL QUALITY AND TREATMENT GOALS 

Estimated groundwater contaminant concentrations are based on monitoring well data and the location of 

groundwater extraction wells, see Table 2-2.  Additional well-specific detail is provided in Appendix A.  

The DCA plume has been extensively characterized and provides a method for evaluating VOC mass flux 

rate through the area.  The estimated annual average DCA mass flux rate is 22 pounds per year.  The 

DCA mass flux is used as the basis for determining the mean concentration of VOCs to be captured by 

the Fence Line Treatment System extraction wells.   

To estimate the concentration of other VOCs present in the groundwater extraction wells, data from the 

December 2010 sampling event for monitoring well SA-PZ-138I1 was used (see Appendix A).  In this 

well, DCA represents approximately 63 percent of the total VOCs, and TCA, DCE, and chloroethane 

represent approximately 15 percent, 3.6 percent, and 18 percent of the total VOCs, respectively.  In other 

areas wells, DCA represents up to approximately 75 percent of the total VOCs, and in several wells, 

chloroethane is absent.  Treatment goals for the site-related VOCs are based on discharge to a Class GA 

groundwater aquifer, a potential current and future source of potable water and associated goals of New 

York State Department of Health maximum concentration levels (MCLs).  The highest of July, October, 

and December 2010 data from monitoring well SA-PZ-138I1 is also used as the design basis for the 

maximum concentration of VOCs in the groundwater extraction wells.  

Iron and manganese are also naturally present in site groundwater.  The Site 6A-Southern Area includes 

a series of wetland and subsurface peat formations, which allow the formation of reduced pH and 

anaerobic conditions in the groundwater.  Under these conditions, iron, manganese, and arsenic naturally 

found in site soils can become soluble.  In the Fence Line Area, iron concentrations in the groundwater 

range from approximately 200 µg/L to 3,300 µg/L and manganese concentrations range from 

approximately 200 µg/L to 7,900 µg/L.  Near the Peconic River, the ultimate discharge point for site 

groundwater, natural iron and manganese concentrations are approximately 13,700 µg/L and 185 µg/L, 

respectively (Tetra Tech, 2011).   
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During the pumping test conducted in the Fence Line Area in 2010, iron and manganese concentrations 

in the extracted groundwater were approximately 750 µg/L and 1,300 µg/L, respectively (Tetra Tech 

2011).  The higher iron and manganese concentrations are generally in the areas of higher VOC 

concentrations, but a direct correlation between these metals and VOCs is not apparent.  For design 

purposes, the average iron and manganese concentrations of approximately 1,200 to 1,500 µg/L will be 

used, respectively.  At these concentrations, if the iron and manganese are allowed to oxidize and 

precipitate in the treatment system, some interference (silting and plugging) to the treatment units and 

infiltration galleries/injection wells would be anticipated.  The maximum average and manganese 

concentrations are assumed to be twice the average concentrations.   Because iron and manganese is 

naturally present in the groundwater and is present at higher concentrations in downgradient 

groundwater, the design assumes that there will be no discharge requirements for soluble iron and 

manganese.    

The groundwater extraction, treatment, and discharge system is intended to operate until the mass of 

VOCs leaving the NWIRP facility property line has been eliminated or significantly reduced.  The 

treatment duration will be in part based on the effectiveness of the 2009/2010 Source Area remedial 

actions in reducing or eliminating a continuing source of contamination, the groundwater seepage 

velocity, VOC retardation on soils, and biodegradation.  Based on these factors, the treatment system is 

estimated to operate for two to eight years, with a geometric mean estimate of four years.   

Shutdown criteria for the treatment system are as follows:   

 The concentration of individual site-related chlorinated VOCs entering the treatment system 

extraction wells is less than 10 µg/L and the maximum concentration of individual site-related 

chlorinated VOCs in fence line monitoring wells is less than 50 µg/L.  This condition corresponds 

to an approximate 90 percent reduction in total VOCs and 95 percent reduction in individual 

VOCs leaving the property over current conditions.   

 



TABLE 2-1 
DESIGN BASIS 

FENCE LINE GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE SYSTEM 
NWIRP CALVERTON, NEW YORK 

 

Design Parameter 
Daily Maximum 

or Range 
Annual Mean Treatment Goal 

Design Flow rate, gpm 100 to 140 100 --- 

Temperature, C 8 to 15 11 --- 

pH, S.U. 5.5 to 6.5 6.5 5.5 to 9.0 

Constituents (µg/L)    

Iron 200 to 2,400 1,200 --- 

Manganese 200 to 3,000 1,500 --- 

1,1,1-Trichloroethane 260 11 5 

1,1-Dichloroethane 1,100 51 5 

1,1-Dichloroethene 65 3 5 

Chloroethane 320 13 5 

Benzene 4.4 0.2 5 

1,4-Dichlorobenzene 16 1 5 

1,3-Dichlorobenzene 4 0.2 5 

1,2-Dichlorobenzene 6.4 0.3 5 

Isopropylbenzene 11 0.4 5 

1,2,4-Trichlorobenzene 14 1 5 

Total VOC 1,801 80 --- 

Organic Loading (pounds/day) (pounds/year)  

DCA Mass Flux Rate 1.3 22 --- 

Total VOC Mass Flux Rate 2.2 35 --- 

 

---  No value or goal.     

µg/L – micrograms per liter.   

VOC – volatile organic compound.   

DCA – 1,1-dichloroethane. 

gpm – gallons per minute.  

S.U. – Standard Unit.   

C – Celsius. 
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3.0 PROCESS DESCRIPTION 

This section describes the processes that will be used for the treatment of groundwater at the site and 

presents the design basis for these processes. 

3.1 GENERAL DESCRIPTION 

The Groundwater Treatment Plant (GWTP) consists of extraction wells, a treatment system, and a 

discharge system that will be located adjacent to the southern property line.  A GWTP building will be 

located on the perimeter road, north of the intersection of Grumman Boulevard and River Road and near 

the middle of the groundwater extraction network.  See Drawings G-0 and C-1 (Appendix E)  for GWTP 

location and site layout plans.  The treatment system will consist of air stripping and pressure filtration, 

and will be housed in a pre-fabricated metal building.  The groundwater extraction system will consist of 

two recovery wells, and the treated effluent will be returned to the aquifer via two infiltration galleries with 

injection wells. 

3.2 GWTP SYSTEM OVERVIEW 

The process flow diagram is presented on Drawing PFD (Appendix E).  Design flow rates and stream-

specific VOC concentrations through the groundwater treatment processes are also presented.   VOC-

contaminated groundwater will be pumped from the two groundwater extraction wells CA-FL-EW-01 and -

02 (EW-01 and -02) to the top of the tray air stripper AS-200 using two self-priming horizontal extraction 

pumps P-110 and P-120.  In the tray air stripper, the VOCs will be removed from the groundwater by a 

countercurrent flow of air from blower B-200 and be transferred to the vapor phase.   Based on a 

comparison of annual and maximum loadings of VOCs with annual and short-term NYSDEC DAR-1 

analysis, off-gas treatment will not be required (See Appendix B).   

Groundwater will cascade down the air stripper trays and will collect at the bottom of the air stripper in a 

sump that is integral to the air stripper equipment.  Horizontal centrifugal pumps P-210 and -220 will 

transfer the treated water from the air stripper to dual 25-micron cartridge pressure filters PF-310 and -

320, for removal of precipitates (oxidized iron).  The filtered water will be discharged to infiltration galleries 

and injection wells CA-FL-IW-01 and -02 (IW-01 and -02).  

The iron and manganese in the raw groundwater are in a soluble, reduced oxidation state (ferrous iron 

and divalent manganese) consistent with the anaerobic condition and reduced pH characteristic of site 

groundwater.  The rate of oxidation of iron and manganese is a function of pH of the process water.  The 

optimal pH for the oxidation for iron is greater than 7.5 SU iron and for manganese is greater than 9.5  

SU.  Therefore, air stripping may result in some oxidation of iron from the ferrous to the ferric state and 

subsequent precipitation as iron hydroxide, but minimal oxidation of manganese should occur.   
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To minimize the formation of iron hydroxide precipitates, a polyphosphate will be metered into the 

incoming groundwater to sequester the soluble iron.  The effectiveness of the metal sequestering in 

completely preventing precipitate formation is uncertain.   

During operation of the GWTP, quarterly cleaning of the air stripper trays, monthly changeout of the 

cartridge filters, and annual cleaning of the infiltration galleries/injection wells are assumed.  The air 

stripper will be designed to allow access to the trays and the infiltration gallery and injection wells will also 

be equipped with cleanouts.  Any water that is collected in the building sump will be filtered and treated in 

the air stripper.   

3.3 DESIGN FLOW AND INFLUENT CONCENTRATIONS 

The groundwater treatment system is designed to process an average flow of 100 gpm and a maximum 

flow of 140 gpm.  Table 3-1 summarizes the design influent and effluent concentrations and serves as the 

basis for design of the treatment system.  The Maximum Influent Design concentrations are potential 

short-term (e.g., 1 to 3 months) conditions that may occur during startup.  The maximum flow rate at this 

time would be 70 to 100 gpm and the system must achieve the Maximum Design Effluent Criteria.  Over 

the long-term, the VOC concentrations are anticipated to decrease to the Mean Design Influent 

concentrations.  At that time, the system flow rate may be increased to 140 gpm, and the system must 

achieve the Mean Design Effluent Criteria.        

Table 3-1 Design Parameters 

Parameter Design Influent Conditions Design Effluent Criteria 

 Maximum  Mean  Maximum  Mean  

Temperature, C 11 11 NA NA 

pH 6 6 NA NA 

Iron Total, µg/L 2,400 1,200 NA NA 

Manganese Total, µg/L 3,000 1,500 NA NA 

1,1,1-Trichloroethane, µg/L 260 11 2.5 1 

1,1-Dichloroethane, µg/L 1,100 51 2.5 1 

1,1-Dichloroethene, µg/L 65 3 2.5 1 

Chloroethane, µg/L 320 13 2.5 1 

Benzene, µg/L 4.4 0.2 2.5 1 

1,4-Dichlorobenzene, µg/L 16 1 2.5 1 

1,3-Dichlorobenzene, µg/L 4 0.2 2.5 1 

1,2-Dichlorobenzene, µg/L 6.4 0.3 2.5 1 

Isopropyl Benzene, µg/L 11 0.4 2.5 1 

1,2,4-Trichlorobenzene, µg/L 14 1 2.5 1 

Total Target VOC, µg/L 1,801 80 NA NA 

NA – Not Applicable 
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3.4 GROUNDWATER EXTRACTION SYSTEM 

The groundwater extraction system consists of two 10-inch stainless steel casing extraction  wells, CA-

FL-EW-01 and -02, with 20-foot long, 30-slot (0.030 inch) stainless steel high flow screens and an 

approximate 14 by 20 US Sieve gravel pack.  During installation of the wells, a pilot hole will be drilled, 

and the based on grain-size analysis of the formation material, the gravel pack design may be modified.  

The bottom of the well screens will be set to the top of the clay unit present at approximately 45 to 50 feet 

bgs.  The wells will be completed with a bentonite seal, and bentonite/cement grout, and a stickup 

protective casing.   

Low level switches will be provided in the wells to protect the extraction well pumps.  The two wells, 

approximately 100 feet apart, will each be used to extract 50 to 100 gpm of groundwater.  These wells will 

be located on the east-west perimeter road and north-south dirt road (Appendix E - Drawings C-2 and C-

3).  During operation, if a shift in the plume occurs, the pumping rate from each of the wells can be varied 

to optimally intercept the plume.  Groundwater is present at a depth of approximately 1 to 4 feet bgs (34 

to 36 feet mean sea level [MSL]).  During operation, the water level within the wells will drop 4 to 6 feet 

(approximately 28 to 32 feet MSL).  The piping within and from the extraction well will be carbon steel and 

then schedule 80 polyvinyl chloride (PVC).  The piping will be sloped toward the extraction wells to 

prevent the buildup of gases within the piping.  The ground surface over the transfer piping may be 

mounded to minimize trench excavation depth and maintain 3.5 feet of soil cover for freeze protection.  

The suction down pipe in the well will extend 20 feet below the static water table.   

The groundwater will be extracted using a horizontal self-priming centrifugal pump (P-110) and inline 

spare (P-120), located within the treatment building (pump suction elevation of 40.5 feet MSL) (PID-1).  

Each pump will be capable of providing an operating lift of 18 feet (12.5 vertical feet plus an additional 5.5 

feet to account for pressure drops within the suction piping).   During startup, the static lift would be 

approximately 6.5 feet.  Priming water will be available at the plant to assist with startup or after an 

extended shutdown.  Operation of the pump will be on-off-auto.  Normal operation will be in the auto 

mode, with the following interlocks: 

 HOA P-110 and -120 (Hand-Off-Auto pump start, with push button start in Auto mode [overrides 

FSL-110], and pump selector switch) 

 LSL-110 and LSL-120 (low-low level in the extraction wells, shuts down GWTP, alarm, manual 

restart) (20.5 feet MSL) 

 FSL-110  (low flow at pump P-110/120 discharge, shuts down GWTP, alarm, manual restart) (15 

gpm) 

 B-200 (blower operation, starter interlock, blower must be running to operate P-110/120) 

Within the treatment building, the suction piping will be plumbed so that groundwater can be extracted 

from both wells simultaneously by a single pump at a maximum combined flow rate of 100 gpm.  Pumps 

P-110 and P-120 will be horizontal centrifugal self-priming configuration, with a 5 horsepower (HP), 460 



 

 3-4 CTO WE63 

volt, 3-phase motor.  The pumps will discharge to the top of the air stripping system.  Full-port ball-valves 

will be provided on the suction piping of the pumps, the pressure drop across these valves will be minimal 

when the valves are fully open, and these valves will be primarily used as isolation valves, but will also 

provide minimal control for balancing the flow between the two extraction wells.  Flow meter FM-110 will 

be used to monitor flow rates and shut down the system in the event of insufficient or no water flow.   

Manual Flow Control Valve (FCV-110) will be used to control the system flow rate.   

3.5 AIR STRIPPING SYSTEM 

The air stripper AS-200 will be of the tray-type unit, capable of effectively treating 100 gpm of 

groundwater at the maximum groundwater contaminant concentrations to achieve effluent concentrations 

equal to 50 percent of MCLs (PFD and PID-2).  This unit will also be sized to provide a maximum 

hydraulic capacity of 140 gpm, but at reduced VOC concentrations in the groundwater.  The air stripper 

(AS-200), the blower (B-200), and the effluent/injection pumps (P-210 and -220) will be mounted on a 

single skid.  The treated groundwater that passes through the air stripper trays will collect in a sump 

(minimum 250 gallons) that is integral to the air stripper and will be subsequently pumped out.  The water 

level in the air stripper sump will be used to control the horizontal centrifugal pumps P-210 and P-220, 

with variable frequency drive, 5.0 HP, 460 volts, 3-phase motors. One of these pumps will normally 

operate and the second pump will serve as an inline spare.  Normal operation will be in the auto mode, 

with the following interlocks: 

 HOA P-210 and -220 (Hand-Off-Auto pump start, with push button start in Auto mode and A/B 

selector switch) 

 LSL-200 and LSH-200 (start and stop P-210 or -220) 

 LSLL-200 and LSHH -200 (low-low or high-high level shut down the GWTP, alarm, manual 

restart)  

 LC-200 (controls the frequency on P-210 or -220 drive units, operation based on level in the air 

stripper sump (corresponding minimum flow rate of 15 gpm and maximum flow rate of 150 gpm)   

The air stripper blower B-200 will be a centrifugal-type with 7.5 HP, 460 volts, 3–phase motor.  The 

blower will be equipped with an inlet silencer and filter. The blower will be capable of producing 

approximately 900 cubic feet per minute (CFM).  The final speed rates will be determined during blower 

selection based on achieved short-term and long-term VOC removal goals.  The blower discharge 

pressure will be monitored by high and low pressure switches and the flow rate will be monitored by a 

mass flow meter.  This flow measurement will be transmitted to the control panel.   The air stripper, 

blower, injection wells and associated controls will be a package system. 

Normal operation will be in the auto mode, with the following interlocks: 

 HOA-B200 (Hand-Off-Auto, with push button start in Auto mode[overrides PSL 200]) 
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 PSL 200 and PSH 200 (low pressure and high pressure switches on B-200, shut down the 

GWTP, alarm, manual restart) (2 inches and 10 inches water column [in-wc])     

 

3.6 PRESSURE FILTER SYSTEM 

The water from the air stripper sump will be pumped through two parallel bag filter vessels (PF-310 and -

320) and then injected into the aquifer via two infiltration gallery-injection well combination (PID-3).  The 

bag filters will be sized for 25 microns and will be pleated to maximize the dirt holding capacity of the filter 

bags.  The bag filters are sized based on solids loading and a bag change out frequency of once per 

month or less.  The differential pressure across the multi-bag filter vessels will be automatically monitored 

using a differential pressure switch.  When a high differential pressure is indicated (e.g., 15 PSI), the 

operator will be notified by an alarm and the GWTP will be shutdown in order to replace the spent bag 

filters.  Based on an influent iron concentration of 1,200 µg/L and assuming all the soluble iron is 

converted and removed as iron hydroxide following oxidation, it is estimated that the bag filters have to be 

replaced every four weeks.  As previously discussed, polyphosphates will be used to minimize iron 

oxidation and precipitation and less frequent change outs are anticipated.   PF-310 and -320 operate as 

flow through units.  Normal operation will be in the auto mode, with the following interlocks: 

 PDSH-300 (Particulate Filter PF-310 and -320) high differential pressure, shut down the GWTP, 

alarm, manual restart) (15 PSI) 

3.7 DISCHARGE SYSTEM 

Treated groundwater will be discharged to one or both injection systems located approximately 500 feet 

east and west of the groundwater extraction wells (Appendix E - Drawing C-3).  The injection systems will 

consist of dual 200-foot perforated pipe installed within a gravel bed and a 50-foot vertical injection well.  

Each system will normally be capable of discharging 100 gpm of treated groundwater.  The injection wells 

will be equipped with a high level switch to indicate potential fouling of the injection piping and/or seepage 

of treated groundwater to the surface (PID-3).  The ground surface over the transfer piping may be 

mounded to minimize trench excavation depth and maintain 3.5 feet cover depth. Normal operation will 

consist of the following interlock: 

 LSH –IW1 and –IW2 (high-high level in injection wells shuts down GWTP, alarm, manual restart) 

(38 feet MSL) 

3.8 MISCELLANEOUS SYSTEMS 

Building Sump:  A 30-gallon sump and submersible pump (P-500) will be provided for the facility that will 

transfer any water that collects in the sump to the air stripper influent line.   The submersible pump with 

be rated at 10 gpm at 15 feet TDH, with a ½ HP, 120 volts, single phase motor, and integral float switch 

will be provided.  The pump discharge will be equipped with a filter to control the discharge of solids to the 
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air stripper.  The sump will be provided with a high-level switch which will shut down the treatment plant in 

the event of a sump high level condition.  Normal operation is in auto mode, with the following interlock: 

 LSHH-500 (high-high level in sump, shut down the GWTP, alarm, manual restart) 

Polyphosphate System:  Polyphosphate will be injected to the incoming groundwater to sequester the 

soluble iron and minimize precipitation in the air stripper and reinjection systems.  Approximately 2 

milligrams per liter (mg/l) of the polyphosphate will be used to keep the iron and manganese sequestered.  

For a nominal treatment plant flow rate of 100 gpm, a dosage of 2 mg/L translates to a usage of 1.4 

gallons per day (4 milliliters per minute) for a polyphosphate with a specific gravity of 1.39.  Therefore, a 

55-gallon drum of polyphosphate will last approximately 40 days.  The quantity to be stored on-site can 

be decided based on usage during start-up (currently anticipated to be 4 drums).  The drums will be 

stored on a spill pallet.  The polyphosphate will be dosed with a diaphragm metering pump capable of a 

flow rate of up to 5 gallon per day (15 milliliter per minute),  two pumps will be provided (P-510) of which 

one will be a shelf spare.  The polyphosphate will be fed into the 3-inch air stripper feed line through an 

injection quill and static mixer setup.  Operation of the pump will be interlocked with operation of the 

groundwater extraction pump.   

Priming System:  The treatment plant utilizes self-priming pumps to transfer groundwater from the 

recovery wells to the air stripper.  A 175-gallon polyethylene tank will be provided to store water which 

can be used to prime the suction lines in the event of an extended pump shutdown or loss of pump prime.  

3.9 PLANT LAYOUT 

The layout plan for the GWTP is shown on Appendix E - Drawing M-1. The groundwater influent pipes 

from the recovery wells enter the GWTP building through the floor in the northwest corner.  The 

groundwater is then pumped to the top of the shallow tray air stripper from where it is pumped through 

bag filters and ultimately back into the aquifer.  The extraction well pumps, air stripper, and bag filters will 

be located on the north side of the building.  The building will be provided with a sump and submersible 

pump.  The polyphosphate feed system will be located adjacent to the extraction well pumps and the air 

stripper.   

3.10 INSTRUMENTATION AND CONTROL 

The components of the groundwater treatment system will be monitored by appropriate instrumentation.  

The system will be equipped with flow meters, pressure indicators, differential pressure transmitters and 

pressure and level switches.  The pumps and blower will be monitored by local pressure indicators and 

pressure switches.  The bag filters will be equipped with local pressure indicators and a differential 

pressure transmitter.   The differential pressure transmitters will include a high pressure cutoff.  A flow 

meter will be provided on the influent line to monitor and record the volume and flow rate of groundwater 

being processed through the plant.  The entire system will be monitored by a PLC-auto-dialer system.  
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The auto-dialer will be set to call out numbers based on a set hierarchy and for the following alarm 

conditions: 

 Extraction Well Low Level 

 Extraction Well  Pump Low Flow 

 Blower Low or High Pressure 

 Bag Filter High Differential Pressure 

 Air Stripper Sump Low and High Level 

 Building Sump High Level 

 Injection System High Level 

In each of the above cases the system will be shut down and the auto-dialer will be activated. 

The alarm has to be acknowledged at the control panel located at the building prior to restarting the 

system.  The system is designed to be operated on a long-term basis as an unmanned operation 

equipped with an auto dialer.  The system will operate as follows: 

1. The water level in the extraction and injection wells will be monitored by a level element. 

2. The extraction well flows will be monitored by a flow meter. 
 

3. The air stripper unit will be skid mounted and is provided with the stripper trays, a blower, and 

injection pumps (with variable frequency drives), and control panel.  Injection well pumps will be 

controlled by the water level in the air stripper sump. 

4. Treated water will be pumped through particulate filters that are provided with a differential 

pressure indicator and transmitter.   

5. In the event of an alarm condition or plant shutdown, the auto dialer will dial an on-call operator.   

6. The following interlocks will be provided: 

 Influent pumps do not turn on prior to startup of the air stripper blower. 

7. In the event of a blower failure, the entire system will be shutdown.   

Local control panels will be provided with MAN-OFF-AUTO switches for the pumps and blower.  The 

pumps and blowers can be run locally by setting and holding the switch in the MAN position.  In the 

AUTO mode, push button start buttons will be used.   

3.11 TREATMENT BUILDING DESCRIPTION 

The treatment system equipment will be housed in a pre-fabricated building.  Soil data for the foundation 

design is provided in Appendix D.  The GWTP will be housed in a 35-foot long x 25-foot wide x 14-foot tall 

metal building.  The east side of the building is equipped with an 8-foot wide overhead (roll-up) door and a 

3-foot wide by 7-foot tall utility door.   An electrical transformer installed in a vault will also be located 

outside the building – on the northwest corner.  The building will be provided with lighting, security 
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system, work space, telemetry system, electric heaters and vent fans.  Equipment will be installed on a 

pad, and the building will be provided with a sump.  The building floor will be sloped towards the sump.  

The building will be provided with a fire and burglary control panel.  In the event of a break-in, the auto 

dialer will be activated.   

3.12 MONITORING WELL PROGRAM 

A monitoring well program to evaluate extraction well capture zones and groundwater cleanup will be 

prepared under separate cover.  This program will evaluate the existing monitoring well network and the 

need to install additional monitoring wells, as well the frequency of testing and parameters to be 

monitored (e.g., water levels and VOC concentrations)  
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4.0 PERMITING REQUIREMENTS 

The Navy will contact the NYSDEC and United States Environmental Protection Agency regarding 

permitting submittals.  Since the work is being conducted on federal government property under CERCLA 

authority, permits are not required.  Anticipated specific submittals and reporting activities are anticipated 

to consist of the following.   

 Notifications to NYSDEC that construction is being conducted in the area of wetlands and the 

Peconic River. 

 Notifications to NYSDEC that groundwater extraction and discharge activities will be conducted.   

 Notification to NYSDEC that off gas containing VOCs will be discharged to the atmosphere.   

 Notification to the United States Environmental Protection Agency (USEPA) that treated 

groundwater will be discharged under an Underground Injection Control (UIC) program.    
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5.0  SCHEDULE 

 

The estimated construction and startup schedule is dependent on finalizing the Navy’s ROD and the 

NYSDEC RCRA Permit by April 30, 2012.   

 

Activity Schedule 

Finalize Design April 30, 2012 

Solicit Bids May 11, 2012 

Award Contract June 30, 2012 

Planning Documents July 30, 2012 

Construction November 30, 2012 

Complete Start up December 30, 2012 
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SAMW127S     (5 - 15 ft bgs)   
                      Sept     Mar    Sept
                     2010    2011    2011
VOCs               

SAMW127I      (36 - 46 ft bgs)                     
                       Sept      Sept     Mar    Sept
                       2010     2010    2011   2011
                                   (DUP)
1,1,1-TCA       NX         NX       8.1     NX
1,1-DCA          9.1 J       9.3       93     71
1,1-DCE                                     5.6    NX
CA                                              26     8.5

SAMW127D    (68 - 78 ft bgs)
                Sept     Mar     Sept
                2010    2011   2011
VOCs                

SAMW126S      (5 - 15 ft bgs)       
                           Sept      Mar     Sept
                           2010    2011     2011
VOCs                   NX                     NX

SAMW126I     (40 - 50 ft bgs)   
                     Sept     Mar     Sept
                    2010    2011    2011
VOCs            NX

SAMW126D      (122 - 132 ft bgs)      
                        Sept     Mar     Sept
                        2010    2011   2011
VOCs                

SAMW130S   (9 - 19 ft bgs)    
                 Sept      Mar     Sept
                2010     2011    2011
VOCs

SAMW130I  (36 - 46 ft bgs) 
                Sept      Mar     Sept
                2010    2011    2011
VOCs         NX       

SAMW128S    (7 - 17 ft bgs)   
               Sept     Mar    Sept
              2010    2011    2011
VOCs 

SAMW128D  (58 - 68 ft bgs)              
             Sept      Mar    Sept    Sept
            2010     2011    2011  2011
                                              (DUP)
VOCs     NX       NX       NX    NX

SAMW129S  (19.5 - 29.5 ft bgs)   
                       Sept     Mar    Sept
                      2010    2011    2011
VOCs             NX                    NX

SAMW129I   (50 - 60 ft bgs)
                Sept     Mar    Sept
               2010    2011    2011
1,1-DCA   NX        7        NX

SAMW132I               Sept     Sept     Sept
                                 2009     2009     2010
                                              (Dup)
1,1-Dichloroethane    5.4        5.1      3.4 J  SAPZ118S                                       Jan        Aug      Sept      Sept     Sept

                               2005    2006    2008     2008    2009      2009     2010
                                                                                              (DUP)
1,1-Dichloroethane                         4 J          17       2.5 J       2.1 J     NX

SAPZ118I                      Jan      Aug      Sept     Sept
             2005    2006    2008     2008    2009     2010
VOCs                                          NX

SAMW128I    (30 - 40 ft bgs) 
                       Sept      Mar     Sept
                       2010     2011   2011
1,1-DCA         10 J       5.1         5

SAMW129D   (80 - 90 ft bgs)   
                       Sept     Mar    Sept 
                      2010    2011    2011
VOCs                          NX       NX

SAPZ408     (37 - 42 ft bgs)
                       June   Sept
                       2011   2011
1,1,1-TCA                   60
1,1-DCA          160     420
1,1-DCE           13       25 
CA                   130     230
1,2,4-TBNZ     8.6
1,4-DBNZ        5.2

Legend
!? New Piezometer
!? Piezometer
!́ Monitoring Well

}} }} Fence Line
1,1-DCA Contour µg/L
1-1-DCA Contour µg/L (inferred)
Fence Line Area
High Concentration Area <500 µg/L 
Low Concentration Area 5-500 µg/L
Peconic River Area
Site 6A & 10B
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Aerial photographs provided by the NYS GIS Clearinghouse, March -May 2007.
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FIGURE NO. DATE

SCALE
AS NOTED

REV
3/13/12

112G02045

GROUNDWATER ANALYTICAL EXCEEDANCES
FENCE LINE AREA
SOUTHERN AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

NOTES:
FEET BGS-FEET BELOW GROUND SURFACE
ALL RESULTS ARE IN µg/L
µg/L-MICROGRAMS PER LITER
DUP-duplicate
ND-NON-DETECT
NX-NO EXCEEDANCE OF MCLs
J-ESTMATED VALUE
D-DILUTED SAMPLE
VOCs- VOLATILE ORGANIC COMPOUNDS
BOLDED VALUES ARE GREATER 
THAN OR EQUAL TOO NYSDOH MCLs
1,1,1-TCA -1,1,1-TRICHLOROETHANE
1,1-DCA -1,1-DICHLOROETHANE
1,1-DCE -1,1-DICHLOROETHENE
1,2-DBNZ -1,2-DICHLOROBENZENE
1,4-DBNZ -1,4-DICHLOROBENZENE
1,2,3-TBNZ -1,2,3-TRICHLOROBENZENE
1,2,4-TBNZ -1,2,4-TRICHLOROBENZENE
IBNZ-ISOPROPYLBENZENE
CA- CHLOROETHANE
*For historical analytical data preceding 2010 refer to the 
2010 Data Summary Report

³
FCMW05S
FCMW05I

ETMW02S

ETMW03S

4-3

SA-PZ-133I           (42 - 47 ft bgs)
                  Mar       July       Aug      Dec       Dec      Mar   Sept
                 2010     2010     2010     2010     2010    2011   2011
                                                                    (DUP)
1,1,1-TCA   120        24        14       18          17        11       NX
1,1-DCA      460       130       98       130       130       63      31
1,1-DCE       41         7.8       NX     6.9         6.7        NX     NX
CA                67         9.6       17       33          34        5.2     NX

SA-PZ-133I1 (35 - 40 ft bgs)
                    Mar      Mar       Mar    Sept
                   2010     2010    2011   2011
                                (DUP)
1,1,1-TCA      NX                  11        5.8
1,1-DCA         26        23     130 D    100
1,1-DCE         NX     NX       6.6        6.4
CA                  NX                  12         11

SA-PZ-134I (39 - 44 ft bgs)
                     Mar    
                    2010    
1,1,1-TCA    5.3
1,1-DCA       31

SA-PZ-135I   (41.5 - 46 ft bgs) 
                   Mar       Dec     Mar    Sept
                  2010     2010    2011   2011 
1,1,1-TCA    70         12       7.3     14
1,1-DCA     260         54       34      53 
1,1-DCE      22          NX      NX     NX
CA              15 J      5.4 J     NX     NX

SA-PZ-136I   (44 - 49 ft bgs)
                  Mar       Dec     Mar   Sept
                 2010     2010    2011  2011  
VOCS         NX        NX      NX     NX

SA-PZ-137I 
(49 - 54 ft bgs)
            Mar    Sept
            2010  2011 
VOCs             NX   

SA-PZ-138I           (48.5 - 53.5 ft bgs)
                    July       July       Oct      Dec       Dec       Mar  
                   2010     2010     2010     2010     2010     2011
                               (DUP)                             (DUP)
1,1,1-TCA     NX       NX        8.1        8.2         5.6        
1,1-DCA       20 J      20 J      33         32          20         NX      

SA-PZ-139I   (42.5 - 47.5 ft bgs)
                 July       Oct      Dec      Mar   
                2010     2010     2010    2011 
1,1-DCA   17         7.6       9.2       6.5 

SA-PZ-138I1           (37 - 42 ft bgs)
                    July       Oct      Dec       Mar    Sept 
                   2010     2010     2010    2011   2011
1,1,1-TCA    220     170 J      260    340 D    250      
1,1-DCA       980      970      1,100  1,200 D  1,100
1,1-DCE       65       60 J        63        86        65
CA               210      230        320      240 D   150
1,2-DBNZ    6.4       6.3 J                  NX        NX
1,2,4-TBNZ  5.7 J    14 J                  9.9        NX
1,4-DBNZ    13 J     16 J                   7.2     
IBNZ            6.5 J     11                      8.2       NX

50

5

500

0 800400
Feet
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Aerial photographs provided by the NYS GIS Clearinghouse, March -May 2007.
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 M
MC Legend

#0 Existing Temporary Well
#0 New Temporary Well
}} Fence Line

1,1-DCA Contour µg/L
1-1-DCA Contour µg/L (inferred)
Fence Line Area
High Concentration Area <500 µg/L 
Low Concentration Area 5-500 µg/L
Peconic River Area
Site 6A & 10B

0 200 400100
Feet

TEMPORARY MONITORING WELL 
GROUNDWATER ANALYTICAL EXCEEDANCES

FENCE LINE/LOW CONCENTRATION
SOUTHERN AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

NOTES:
FEET BGS-FEET BELOW GROUND SURFACE
ALL RESULTS ARE IN µg/L
ND-NON-DETECT
NX-NO EXCEEDANCE OF MCLs
D-DILUTED SAMPLE
J-ESTMATED VALUE
µg/L-MICROGRAMS PER LITER
BOLDED VALUES ARE GREATER 
THAN OR EQUAL TOO NYSDOH MCLs

SA-TW408           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1,1-TCA            ND      19       11
1,1-DCA               34       190      50    
1,1-DCE               NX      11       NX    
1,2-DBNZ             6.4      NX      ND
1,4-DBNZ             26       NX      ND
CA                        46     110       NX
lBNZ                    ND      17       ND

SA-TW409           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1-DCA               13        NX      7.2 

SA-TW410           June 2011         
feet  bgs             37 ft     42 ft    42 ft     47 ft
                                                   (DUP)
1,1-DCA               22         11         10        25        
CA                        5.2         ND       ND      ND

SA-TW411           June 2011         
feet  bgs             37 ft     42 ft     47 ft
1,1-DCA               64 J     10 J     48 J       
CA                        10 J      ND     7.9 J 

SA-TW412           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1,1-TCA             5.3 J    18 J     NX
1,1-DCA               89 J     100 J   25    
1,1-DCE               5.4 J    7.6 J    NX    
CA                        15 J     16 J     NX

SA-TW413           June 2011         
feet  bgs             37 ft     42 ft    42 ft     47 ft
                                                   (DUP)
1,1,1-TCA            75 J       55 J     53 J      23  J
1,1-DCA              360 J    280 J   260 J    180 J    
1,1-DCE               27 J      19 J     18 J      11 J  
CA                        63 J       30 J     33 J     19  J

SA-TW414           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1,1-TCA              150     160      150
1,1-DCA                710      530      580    
1,1-DCE                 41       37      34 J   
1,2-DBNZ              6.1      NX      NX
1,4-DBNZ              16        NX      NX
1,2,4-TBNZ            9.1      NX      NX
CA                         110 J   79 J     88 J 
lBNZ                       6.2      ND       NX

SA-TW415           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1,1-TCA             210      56       ND
1,1-DCA               850     170       6.9    
1,1-DCE               45 J    9.9 J    NX    
CA                       100 J   20 J     NX

SA-TW416           June 2011         
feet  bgs             37 ft     42 ft    47 ft
1,1,1-TCA             32       120      120  
1,1-DCA               140     440       390    
1,1-DCE               5.9       18         17 
CA                        80 J     80 J      76 J 

SA-TW417           Oct 2011         
feet  bgs      32 ft    37 ft     37 ft     42 ft    47 ft     52 ft
                                           (DUP)
VOCs             ND     ND        ND       ND      ND       ND

SA-TW418           Oct 2011         
feet  bgs      32 ft    37 ft     42 ft    47 ft     52 ft
VOCs            NX      NX        ND       NX      ND

SA-TW419           Oct 2011         
feet  bgs      32 ft    37 ft     42 ft     47 ft    47 ft
                                                                   (DUP)
VOCs             ND     ND        ND       ND      ND  

SA-TW365          Nov 2011         
feet  bgs          18 ft     24 ft    34 ft   44 ft      44 ft
                                                                       (DUP)
1,1-DCA             ND      ND      6.3     53 J     57 J    
CA                      ND      ND      ND      10 J    11 J

SA-TW366          Nov 2011         
feet  bgs          19 ft     29 ft    39 ft   46 ft
1,1,1-TCA           ND     ND      17 J     ND
1,1-DCA             ND      ND     230  D  NX
1,1-DCE             ND      ND      13 J     ND
CA                      ND      ND      25 J     ND

50

SA-TW420           Oct 2011         
feet  bgs      32 ft    37 ft     47 ft     52 ft 
VOCs             ND     ND        NX       ND   

4-5

VOCs- VOLATILE ORGANIC COMPOUNDS
1,1,1-TCA -1,1,1-TRICHLOROETHANE
1,1-DCA -1,1-DICHLOROETHANE
1,1-DCE -1,1-DICHLOROETHENE
1,2-DBNZ -1,2-DICHLOROBENZENE
1,4-DBNZ -1,4-DICHLOROBENZENE
1,2,4-TBNZ -1,2,4-TRICHLOROBENZENE
IBNZ-ISOPROPYLBENZENE
CA- CHLOROETHANE
*For historical analytical data preceding 
2010 refer to the 2010 Data Summary Report
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5 120 24 14 18 17 11 9.5 10 J 4.2 2 J 22 J 14 5.8
1,1-Dichloroethane (DCA) 5 460 130 98 130 130 63 76 90 J 31 26 120 170 100
1,1-Dichloroethene (DCE) 5 41 7.8 4.9 J 6.9 6.7 3.9 4.3 4.2 J 2 1.6 J 13 J 8.3 6.4
Chloroethane (CA) 5 67 9.6 17 33 34 5.2 6.7 7.4 J 1.9 4.9 J 22 J 15 11
Benzene 5 1.1 J ND ND 0.35 J ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene 5 2.2 J ND ND ND ND ND ND ND ND 1.2 J ND ND ND
1,3-Dichlorobenzene 5 0.65 J ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene 5 0.91 J 0.70 J ND ND ND ND ND ND ND 0.36 J ND ND ND
Isopropyl Benzene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene 5 3 J 0.98 J ND ND ND 0.84 J ND ND 0.89 J 0.75 J ND ND 0.62 J
Chlorobenzene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND
Napthalene 50 ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Target VOCs (TCA, DCA, DCE, CA) -- 688 171 134 188 188 83 96.5 111.6 39.1 34.5 177 207.3 123.2
DCA/TCA Ratio -- 3.8 5.4 7.0 7.2 7.6 5.7 8.0 9.0 7.4 13.0 5.5 12.1 17.2
CA/DCA Ratio -- 0.15 0.07 0.17 0.25 0.26 0.08 0.09 0.08 0.06 0.19 0.18 0.09 0.11
CA/TCA Ratio -- 0.56 0.40 1.21 1.83 2.00 0.47 0.71 0.74 0.45 2.45 1.00 1.07 1.90

Dissolved Gases (µg/L)
Methane none -- -- -- -- -- -- -- -- -- -- -- -- --
Ethane none -- -- -- -- -- -- -- -- -- -- -- -- --
Ethene none -- -- -- -- -- -- -- -- -- -- -- -- --

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none -- -- -- -- -- -- -- -- -- -- -- -- --
Dehalobacter sp. none -- -- -- -- -- -- -- -- -- -- -- -- --

Metals (µg/L)
Iron 300 (2) -- -- -- -- -- -- -- 45.1 J -- -- -- 46.1 J --
Fe2+ (Ferrous Iron) none -- -- -- -- -- 0 -- -- -- -- -- -- --
Manganese 300 (2) -- -- -- -- -- -- -- 870 -- -- -- 2,760 --

Wet Chemistry (mg/L)
Nitrate (as N) 10 -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite (as N) 1 -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride 250 -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfide none -- -- -- -- -- -- -- -- -- -- -- -- --
TOC none -- -- -- -- -- -- -- -- -- -- -- -- --

Water Quality Parameters
pH none 5.98 5.87 6.41 5.62 -- 5.79 5.68 6.62 6.24 6.27 5.92 6.92 6.41
Specific Conductivity (mS/cm) none 0.120 0.134 0.103 0.079 -- 0.107 0.119 0.082 0.101 0.098 0.107 0.025 0.093
Dissolved Oxygen (mg/L) none 0 -- 0 0 -- -- / 0.6 1.49 0 / 1.0 0.74 / 0.80 -- 1.40 0 / 1.0 1.13 / 0.60
Temperature (ºC) none 11.21 14.72 14.93 10.56 -- 7.18 12.16 12.63 12.58 11.21 12.44 13.38 13.73
Oxygen Reduction Potential (mV) none 104 163 156 -12 -- 125 116 81 172 2 70 29 62
Turbidity (NTU) none 1.53 0 0 0 -- 0.35 1.4 35.5 0.91 2.59 0.5 44.9 0.43

NYSDOH 
MCLs (1)

Cross-gradient Reference Well Cross-gradient Reference Well

3/31/2010 7/8/2010 10/12/2010 12/15/2010

SA-PZ-133I                                                                                                                      
(42-47 ft bgs)

SA-PZ-133I1                                              
(35-40 ft bgs)

12/15/2010
(duplicate) 3/8/2011 6/9/2011 6/21/2011 9/19/2011 3/31/2010 6/9/2011 6/21/2011 9/19/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 2 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

70 12 7.3 5.6 4.6 0.52 J 6.3 4.0 14
260 54 34 35 27 19 31 29 53
22 3.3 J 2.6 2.8 1.9 1.1 2.0 1.8 3.5
15 J 5.4 1.2 1.8 2.1 ND ND 1.3 2.8

0.35 J ND ND ND ND ND ND ND ND
0.38 J ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND

0.91 J ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
367 74.7 45.1 45.2 35.6 20.62 39.3 36.1 73.3
3.7 4.5 4.7 6.3 5.9 37 4.9 7.3 3.8

0.06 0.10 0.04 0.05 0.08 -- -- 0.04 0.05
0.21 0.45 0.16 0.32 0.46 -- -- 0.33 0.20

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

-- -- -- -- 26.7 J -- -- -- --
-- -- 0 -- -- -- -- -- --
-- -- -- -- 927 -- -- -- --

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

5.75 4.75 5.77 4.99 7.02 5.28 6.18 4.99 5.82
0.123 0.090 0.109 0.122 0.088 0.108 0.105 0.098 0.101

0 -- -- / 1.0 1.56 0 / 1.8 0 0 0.13 0.58 / 0.20
10.83 10.8 11.14 13.01 14.12 13.41 14.55 13.56 13.83

109 169 116 160 75 226 219 338 116
3.52 0 0.77 0.5 85.6 0 0.55 0.32 0.01

Cross-gradient Reference Well
SA-PZ-135                                                                                                                      

(41.5-46.5 ft bgs)

6/7/2011 6/21/2011 8/3/2011 8/3/2011 8/4/2011 9/19/20113/31/2010 12/14/2010 3/8/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 3 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

ND ND ND ND ND 14 12 23 ND ND ND ND
1.5 J 1.5 J 1.8 ND 1.5 110 100 130 1.7 ND 1.2 1.2
ND ND ND ND ND 6.4 5.3 8.6 ND ND ND ND
ND ND ND ND ND 9.3 8.6 12 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
1.5 1.5 1.8 -- 1.5 139.7 125.9 173.6 1.7 0 1.2 1.2
-- -- -- -- -- 7.9 8.3 5.7 -- -- -- --
-- -- -- -- -- 0.08 0.09 0.09 -- -- -- --
-- -- -- -- -- 0.66 0.72 0.52 -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 877 -- -- -- -- -- -- --
-- -- 1,200 -- -- -- -- -- -- -- -- --
-- -- -- -- 1,600 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

6.10 5.64 5.95 5.60 7.12 6.52 6.61 6.05 6.15 6.27 5.78 6.51
0.129 0.123 0.118 0.130 0.096 0.317 0.304 0.246 0.112 0.133 0.134 0.106

-- 0 -- / 0.8 1.4 0 / 1.0 0 0 0.14 0.75 / 0.60 0 1.64 0.36 / 0.20
10.23 10.45 10.81 11.56 13.49 13.93 15.32 13.92 13.51 10.28 11.39 13.91

-7 -56 98 65 4 -55 -92 -5 94 4 47 88
23.3 4.70 1.96 38.5 3.38 4.19 8.47 4.67 1.06 7.75 2.1 0.46

Cross-gradient Reference Well Cross-gradient Reference Well
SA-PZ-136                                                                                                                      

(44-49 ft bgs)
SA-PZ-137                                 

(49-54 ft bgs)

8/3/2011 8/4/2011 9/19/2011 3/31/2010 6/8/2011 9/19/20113/31/2010 12/14/2010 3/8/2011 6/7/2011 6/21/2011 8/3/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 4 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

4.4 J 4.4 J 8.1 8.2 5.6 ND 1.5
20 J 20 J 33 32 20 4.1 9.6

1.2 J 1.0 J 1.7 J 2.0 J 1.2 J ND 0.6 J
ND 1.7 J ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
26 27 43 42 27 4.1 12

4.5 4.5 4.1 3.9 3.6 -- 6.4
-- 0.09 -- -- -- -- --
-- 0.39 -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- ND
-- -- -- -- -- 0 0
-- -- -- -- -- -- 731

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

5.88 -- 5.85 -- 6.38 5.62 5.67
0.134 -- 0.099 -- 0.089 0.114 0.094

-- -- 0.24 -- -- -- / 1.5 0 / 0.3
13.67 -- 13.0 -- 11.2 6.57 15.32

-6.0 -- 42 -- 90 144 161
0 -- 0 -- 0 0.3 0

Upgradient Monitoring Well
SA-PZ-138I                                                                                          

(48.5-53.5 ft bgs)

6/21/20117/8/2010 7/8/2010
(duplicate) 10/12/2010 10/12/2010

(duplicate) 12/15/2010 3/8/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 5 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

220 170 J 260 340 320 300 250 2.3 J 0.92 J 1.3 J ND ND ND
980 970 1,100 1,200 1,500 1,500 1,100 17 7.6 9.2 6.5 5.9 J 4.6
65 60 J 63 86 100 85 65 0.94 J ND ND ND ND ND

210 230 320 240 250 280 150 1.8 J ND ND ND ND ND
3.4 J 4.4 J ND 2.6 ND ND 1.6 ND ND ND ND ND ND
13 J 16 J ND 7.2 ND ND ND ND ND ND ND ND ND

3.1 J 4.0 J ND 1.6 ND ND ND ND ND ND ND ND ND
6.4 J 6.3 J ND 3.7 ND ND 1.9 ND ND ND ND ND ND
6.5 J 11 ND 8.2 ND ND 2.5 ND ND ND ND ND ND
5.7 J 14 J ND 9.9 ND ND 4.8 ND ND ND ND ND ND
ND 1.1 J ND 0.55 J ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND

1475 1430 1743 1866 2170 2165 1565 22 9 10.5 6.5 5.9 4.6
4.5 4.2 4.2 3.5 4.7 5.0 4.4 7.4 8.3 7.1 -- -- --

0.21 0.24 0.29 0.20 0.17 0.19 0.14 0.11 -- -- -- -- --
0.95 1.35 1.23 0.71 0.78 0.93 0.60 0.78 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- ND ND -- -- -- -- -- -- 40.7 J
-- -- -- 0 -- -- -- -- -- -- 0 -- --
-- -- -- -- 5,220 5,260 -- -- -- -- -- -- 172

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

6.12 5.93 5.97 5.74 6.98 -- 6.15 5.28 6.15 5.53 5.71 5.58 6.47
0.190 0.146 0.139 0.181 0.135 -- 0.153 0.099 0.101 0.087 0.108 0.126 0.083
1.67 0.23 -- -- / 1.0 0 / 0.8 -- -- / 1.0 0 0 0 -- / 0.6 1.52 0 / 0.8

14.27 13.1 11.0 6.31 15.49 -- 13.96 13.67 15.84 11.07 6.68 12.26 12.67
62 127 120 130 82 -- 50 137 183 -1 127 144 66

0.45 0 0.24 0.31 0 -- 0 1.29 0.08 0 0.29 0.5 20

Upgradient Monitoring Well Cross-gradient Reference Well
SA-PZ-138I1                                                                                        
(37-42 ft bgs)

SA-PZ-139I                                                                           
(42.5-47.5 ft bgs)

7/6/2010 10/12/2010 12/15/2010 3/8/2011 6/21/2011 (3) 6/10/2011 6/20/20116/21/2011 (3)       

(duplicate)
9/20/2011 7/8/2010 10/12/2010 12/15/2010 3/8/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 6 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

6.6 ND ND ND ND 110 36 35 32 36 J 39 J ND
40 3.6 J 6.7 18 12 J 490 180 170 190 310 310 390

2.6 J ND 0.82 J 1.7 1.3 J 33 14 13 13 20 J 22 J 24
9.8 ND 10 18 14 J 99 91 91 140 220 220 260
ND ND ND ND ND 1.1 J 1.3 J 1.2 J 1.6 J 2.1 J 2.3 J ND
5.4 4.7 J 13 28 12 J ND 11 11 22 23 J 26 J ND
1.1 J 1.0 J 2.7 J 6.0 2.5 J ND 2.5 J 2.3 J 4.0 J 5.3 J 5.8 J ND
1.6 J 1.2 J 3.0 J 7.8 3.2 J ND 3.6 J 3.6 J 5.8 J 6.9 J 7.5 J ND

0.42 J ND 0.39 J 1.8 ND ND 0.49 J 0.47 J 1.1 J 2.5 J 2.7 J ND
ND ND ND 1.9 ND ND 1.8 J 1.8 J ND 9.6 J 11 J ND
1.3 J ND ND 5.1 1.5 J ND ND ND ND 2.7 J 3.0 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
59 4 18 38 27 732 321 309 375 586 591 674

6.1 -- -- -- -- 4.5 5.0 4.9 5.9 8.6 7.9 --
0.25 -- 1.5 1.0 0.9 0.20 0.15 1.9 1.4 0.71 0.71 0.67
1.48 -- -- -- -- 0.90 2.53 2.60 4.38 6.11 5.64 --

-- -- -- -- -- 110 140 D 300 D 210 D 402 D 320 D 344
-- -- -- -- -- ND ND ND ND ND ND ND
-- -- -- -- -- ND ND ND ND ND ND ND

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 112 1,500 1,010 1,020 1,170 214 J 225 J 612
-- -- -- 200 -- -- -- -- -- 400 400 --
-- -- -- -- 1,630 4,680 5,460 5,550 5,580 5,460 5,750 5,270

-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- -- -- -- -- 5.02
-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- 1.5 1.1 1.33 1.31 J 2.6 J 3.2 J 2.1

5.83 5.96 6.70 5.78 6.69 6.38 6.10 -- 5.90 5.66 -- 6.42
0.103 0.09 0.079 0.102 0.063 0.174 0.127 -- 0.123 0.161 -- 0.123

0 0.3 -- -- / 1.0 0 / 0.8 -- 0.39 -- 0 -- / 1.0 -- 0 / 1.2
13.78 13.5 11.3 6.98 12.66 14.65 13.2 -- 10.78 7.03 -- 12.54

42 71 69 98 18 -124 -16 -- -95 109 -- -51
0 0 0.74 0.28 31.4 0.84 0 -- 0.03 0.82 -- 0

Upgradient Monitoring Well Injection/Extraction Well
SA-PZ-149I1                                                            
(32-37 ft bgs)

SA-PZ-151I1                                                                                        
(34-39 ft bgs)

7/8/2010 10/12/2010 12/15/2010 3/8/2011 3/8/2011  
(duplicate) 6/22/2011 (3)6/20/2011 7/7/2010 10/12/2010 10/12/2010

(duplicate) 12/15/2010 3/8/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

38 36 15 16 19 7.8 46 15 17 21 31 J 9.7
150 150 65 70 70 43 180 65 75 71 280 J 45
12 11 3.7 J 3.4 J 5.4 2.4 13 4.2 J 4.1 J 5.2 17 J 3.4
17 19 ND ND 7.5 2.2 24 5.7 7.6 3.3 200 J 3.4 J

0.33 J 0.31 J ND ND ND ND 0.43 J ND ND ND 1.7 J ND
0.31 J ND ND ND ND ND ND ND ND ND 6.6 J ND
ND ND ND ND ND ND ND ND ND ND 1.4 J ND
ND 0.4 J ND ND ND ND ND ND ND ND 1.9 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 5 J 0.85 J
ND ND ND ND ND ND ND ND ND ND 0.53 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
217 216 84 89.4 101.9 55.4 263 90 104 101 528 61.5
3.9 4.2 4.3 4.4 3.7 5.5 3.9 4.3 4.4 3.4 9.0 4.6

0.11 0.13 -- -- 0.11 0.05 0.13 0.09 0.10 0.05 0.71 0.08
0.45 0.53 -- -- 0.39 0.28 0.52 0.38 0.45 0.16 6.45 0.35

9 12 3.7 2.5 8.1 ND 14 2.7 12 ND -- ND
ND ND ND ND ND ND ND ND ND ND -- ND
ND ND ND ND ND ND ND ND ND ND -- ND

-- -- -- -- -- -- 0.20 J -- 1.6 -- -- ND
-- -- -- -- -- -- 50.2 -- 40.4 -- -- 544

4,320 4,230 128 J 2,080 499 J 205 275 460 J 10,600 3,090 J -- 978
-- -- -- -- 600 -- -- -- -- 2,200 -- --

302 292 571 484 340 291 293 889 1,400 533 -- 1,050

-- -- -- -- -- 2.11 0.702 -- 0.074 J -- -- 1.02
-- -- -- -- -- 0.226 ND -- ND -- -- 0.236
-- -- -- -- -- 7.42 8.31 -- 4.12 -- -- 7.48
-- -- -- -- -- ND ND -- ND -- -- ND

0.83 J 0.77 J ND ND 0.989 J 0.662 0.73 J ND 122 J 1.1 J 2.4 0.599

5.86 -- 6.18 5.73 5.69 5.69 5.57 6.20 6.05 5.69 5.97 5.31
0.118 -- 0.110 0.090 0.128 0.100 0.107 0.121 0.142 0.133 0.156 0.096

0 -- 0.68 0 -- / 1.0 0.55 / 1.0 0 0.89 0 -- / 0.8 0.37 /0.70, 0.80 1.99 / 1.0
13.47 -- 15.62 11.07 6.94 15.5 13.51 15.41 10.94 7.75 12.21 16.39

-32 -- 133 -51 88 54 73 79 -155 73 24 106
5.42 -- 0 1.69 0.56 0 1.78 0 0 0.57 0.75 0

Downgradient Monitoring WellInjection/Extraction Well
SA-PZ-157I                                                                           

(41-46 ft bgs)
SA-PZ-155I                                                                           

(41-46 ft bgs)

7/7/2010 7/7/2010
(duplicate) 10/12/2010 12/15/2010 5/9/2011 6/21/20113/7/2011 6/22/2011 7/8/2010 10/11/2010 12/14/2010 3/7/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

73 48 J 20 21 20 J 16 J 23 46
340 220 100 100 190 140 280 540
23 17 J 7.6 7.9 14 J 13 J 19 25
57 57 J 49 49 160 J 130 200 430

0.81 J 0.84 J ND ND 1.7 J 1.9 J ND 2.1
ND 6.1 J 7.3 7.4 26 J 37 J 26 19
ND 1.3 J 1.4 J 1.4 J 5.6 J 7.3 J 5.9 J 4.5
ND 2.3 J 2.1 J 2.2 J 7.4 J 9.8 J 7.4 J 5.9
ND ND ND ND 1.7 J 3.0 J ND ND
ND ND ND ND 9.4 J 8.6 J 6.3 J 9.6
ND ND 0.73 J ND 3.0 J 5.1 J ND 1.7
ND ND ND ND ND ND ND ND
493 342 177 177.9 384 299 522 1041
4.7 4.6 5.0 4.8 9.5 8.8 12.2 11.7

0.17 0.26 0.49 0.49 1.2 0.93 0.71 0.80
0.78 1.19 2.45 2.33 8.00 8.13 8.70 9.35

80 66 78 D 90 D 258 D -- 207 --
ND ND ND ND ND -- ND --
ND ND ND ND ND -- ND --

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

93.4 J 82.4 J 2,610 2,580 1,150 J -- 776 --
-- -- -- -- 1,400 -- -- --

4,430 5,210 5,540 5,510 5,580 -- 5,200 --

-- -- ND -- -- -- ND --
-- -- ND -- -- -- ND --
-- -- 6.65 -- -- -- 4.51 --
-- -- ND -- -- -- ND --

1.3 0.94 J 107 J ND 2.5 J 2.1 1.9 --

5.92 6.53 5.86 -- 5.79 6.11 5.37 5.86
0.132 0.137 0.134 -- 0.182 0.154 0.129 0.145

0 0.57 0 -- -- / 0.8 0 / 0.6 1.41 / 0.8 0.63 / 0.05
13.80 15.34 10.79 -- 7.43 12.08 15.42 13.66

71 121 -116 -- 58 42 0 51
0.09 0 0 -- 0.47 0.71 0.07 0.16

Downgradient Monitoring Well
SA-PZ-157I1                                                                                                      
(33-38 ft bgs)

7/7/2010 10/11/2010 12/14/2010 12/14/2010
(duplicate) 3/7/2011 5/9/2011 6/21/2011 9/21/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

51 7.9 9.4 11 J 14 13 J 66 39 49 21 J 6.5 ND
230 43 42 43 J 71 63 J 340 160 200 170 110 190
15 2.6 J 2.1 J 3.0 J 5.0 4.6 J 19 12 15 12 J 8.5 15
26 ND ND 1.6 J 14 11 J 52 27 62 130 130 170

0.52 J ND ND ND ND ND 0.77 J 0.51 J 0.77 J 1.4 J 1.5 ND
ND ND ND ND ND ND ND 2.8 J 6.4 17 J 30 ND
ND ND ND ND ND ND ND 0.69 J 1.3 J 3.5 J 6.0 ND
ND ND ND ND ND ND ND 1.2 J 2.1 J 5.0 J 7.6 5.3 J
ND ND ND ND ND ND ND ND ND 4.7 J 2.2 ND
ND ND ND ND ND ND ND 1.4 J 2.0 J 6.9 J 6.6 6.8 J
ND ND ND ND ND ND ND ND 0.70 J 1.8 J 4.0 ND
ND ND ND ND ND ND ND ND ND ND ND ND
322 54 54 58.6 104 91.6 477 238 326 333 255 375
4.5 5.4 4.5 3.9 5.1 4.8 5.2 4.1 4.1 8.1 16.9 --

0.11 -- -- 0.04 0.20 0.17 0.15 0.17 0.31 0.76 1.18 0.89
0.51 -- -- 0.15 1.00 0.85 0.79 0.69 1.27 6.19 20 --

-- -- -- -- --  -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- 6,110 -- -- -- -- -- 1,370
-- -- -- 2,600 -- -- -- -- -- 2,400 -- --
-- -- -- -- -- 708 -- -- -- -- -- 5,450

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- ND -- -- -- -- -- 2.7 --

6.27 6.17 7.62 6.29 6.19 6.53 6.45 6.14 6.08 6.01 6.11 6.35
0.151 0.143 0.107 0.161 0.137 0.093 0.161 0.106 0.135 0.139 0.158 0.123
1.57 0.27 -- -- / 6.0 0 / 0.3 0 / 0.8 1.59 0.24 0 -- / 2.0 0 / 0.6 0 / 1.0

14.87 14.4 11.9 11.11 12.06 12.59 14.12 13.7 11.87 10.95 12.23 12.95
-224 -76 -55 32 -29 -76 -224 -94 -119 69 16 -30
0.56 0.30 0 0.63 2.44 83.3 1.20 0.13 0 0.83 4.15 220

Downgradient Monitoring Well Downgradient Monitoring Well
SA-PZ-158I                                                                           

(41-46 ft bgs)
SA-PZ-158I1                                                                          
(33-38 ft bgs)

12/13/2010 3/7/2011 5/9/2011 6/20/2011 7/6/2010 10/11/20107/6/2010 10/11/2010 12/13/2010 3/7/2011 5/9/2011 6/20/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 10 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

75 5.6 25 18 21 J 24 J 16 15
300 35 100 65 89 J 100 J 90 130
22 2.2 J 6.7 4.9 5.6 J 6.8 J 6.2 7.3
35 3.3 J 9.7 3.3 10 J 14 J 28 99

0.57 J ND ND ND ND ND ND 0.81 J
ND ND ND ND ND ND ND 2.3
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.72 J
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 1.2
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
432 46 141 91.2 126 145 140 251
4.0 6.3 4.0 3.6 4.2 4.2 5.6 8.7

0.12 0.09 0.10 0.05 0.11 0.14 0.31 0.76
0.47 0.59 0.39 0.18 0.48 0.58 1.75 6.60

13 29 2.4 ND -- -- -- 39
ND ND ND ND -- -- -- ND
ND ND ND ND -- -- -- ND

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

ND 7,990 9,680 7,440 J -- -- -- 7,910
-- -- -- 2,200 -- -- -- --

388 799 1,090 707 -- -- -- 845

-- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- 6.28
-- -- -- -- -- -- -- ND

0.69 J 116.16 4.70 J 1.5 J ND -- 1.2 1.1

5.79 6.58 7.96 6.12 5.73 6.34 6.30 7.54
0.129 0.159 0.117 0.129 0.148 0.144 0.140 0.109

-- 0 -- -- / 1.0 -- / 0.4 0 / 0.4 0 / 0.8 0 / 1.0
14.03 15.57 11.1 11.02 10.99 10.87 14.19 13.41

105 -32 -53 46 23 -1 -24 -60
0.55 0 0.69 0.85 0 0.33 4.04 0.72

Downgradient Monitoring Well
SA-PZ-159I                                                                                                       

(41-46 ft bgs)

12/14/2010 3/7/2011 4/19/2011 4/20/2011 5/9/2011 6/21/20117/8/2010 10/12/2010
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 11 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

41 44 J 38 -- 13 9 3.2 2.8
250 200 180 -- 89 J 150 59 62
18 14 J 12 -- 8.8 13 3.6 3.7
50 39 J 50 -- 87 130 66 70

0.64 J 0.52 J ND -- 0.98 J 2.5 0.91 J 0.79 J
1.7 J ND 5.4 J -- 17 68 21 22
ND ND ND -- 3.6 14 4.3 4.4
ND ND 1.9 J -- 5.0 17 6.4 6

0.29 J ND ND -- 0.63 J 7.1 2.6 2.5
ND ND ND -- 4.2 12 2.7 2.8
ND ND ND -- 2.0 9.6 3.9 3.8
ND ND ND -- ND ND ND ND
359 297 280 -- 198 302 131.8 138.5
6.1 4.5 4.7 -- 6.8 16.7 18.4 22.1

0.20 0.20 0.28 -- 0.98 0.87 1.12 1.13
1.22 0.89 1.32 6.69 14 21 25

130 J 51 D 53 D -- 195 D -- 182 J 264 J
ND ND ND -- ND -- ND ND
ND ND ND -- ND -- ND ND

2.70 -- 12.3 -- -- -- 50.2 --
649 -- 15.4 -- -- -- 6,010 --

2,610 1,180 2,370 -- 5,380 J -- 1,460 1,400
-- -- -- -- 2,600 -- -- --

4,150 6,430 6,480 -- 7,910 -- 4,690 4,560

ND -- -- ND -- -- ND ND
ND -- -- ND -- -- ND ND

4.26 -- -- 3.54 J -- -- 3.0 2.97
ND -- -- ND -- -- ND ND
1.3 43.69 31.3 J -- 26 J 1.9 1.7 1.6

6.67 6.54 7.37 5.85 5.84 6.13 7.30 --
0.162 0.148 0.123 0.140 0.183 0.149 0.110 --

-- 0.45 -- 0 -- / 0.6 0 / 0.5 0 / 1.0 --
13.78 15.72 11.2 11.31 10.55 14.07 13.09 --
-398 22 -9 -13 119 44 -18 --

0 0 1.51 2.00 0.8 0.35 0.87 --

Downgradient Monitoring Well
SA-PZ-159I1                                                                                                      
(33-38 ft bgs)

6/21/2011 6/21/2011 
(duplicate)7/8/2010 10/12/2010 12/14/2010 12/16/2010 3/8/2011 5/9/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 12 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

53 37 41 -- 30 J 14 43 40 J 39 47 16
210 150 J 160 -- 130 85 250 200 180 210 190
17 11 11 -- 9.3 J 4.8 17 15 J 13 17 13
26 13 J 21 -- 11 J 6 34 42 J 33 55 140

0.48 J ND ND -- ND ND 0.5 J 0.51 J ND 0.82 J ND
ND ND ND -- ND ND ND ND ND 5.2 ND
ND ND ND -- ND ND ND ND ND 1.2 ND
ND ND ND -- ND ND ND ND ND 2.2 5.2 J
ND ND ND -- ND ND ND ND ND ND ND
1.9 J ND ND -- 0.63 J ND ND ND ND 2.7 ND
ND ND ND -- ND ND ND ND ND 0.66 J ND
4.5 J ND ND -- ND ND ND ND ND ND ND
306 211 233 -- 180 110 344 297 265 329 359
4.0 4.1 3.9 -- 4.3 6.1 5.8 5.0 4.6 4.5 12

0.12 0.09 0.13 -- 0.08 0.07 0.14 0.21 0.18 0.26 0.74
0.49 0.35 0.51 0.37 0.43 0.79 1.05 0.85 1.17 8.75

0.6 6.4 15 -- 4.2 ND -- -- -- -- --
ND ND ND -- ND ND -- -- -- -- --
ND ND ND -- ND ND -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

1,520 38.7 J -- 3,340 8,060 J 11,800 -- -- -- -- 2,300
-- -- -- -- 2,600 -- -- -- -- 2,200 --

571 516 -- 662 1,070 660 -- -- -- -- 3,900

-- -- -- -- -- ND -- -- -- -- --
-- -- -- -- -- ND -- -- -- -- --
-- -- -- -- -- 7.6 -- -- -- -- --
-- -- -- -- -- ND -- -- -- -- --

0.81 J ND 16.8 -- 2.8 J 1.1 -- -- -- -- --

6.05 5.78 7.42 5.88 6.36 7.74 6.17 6.15 6.06 6.08 5.70
0.133 0.093 0.106 0.118 0.155 0.119 0.115 0.110 0.124 0.157 0.106

-- 0.38 -- 0 -- / 0.3 0 / 1.0 1.71 0.24 0 -- / 0.6 0.54 / 0.4
14.10 13.0 11.8 10.87 10.8 13.26 13.97 13.0 11.56 11.03 15.3
-111 151 -51 -18 49 -114 64 109 -75 78 -20
3.04 0.31 0 1.98 0.82 0.71 1.56 0 0.33 0.85 0.27

 Downgradient Monitoring Well Downgradient Monitoring Well
SA-PZ-160I                                                                           

(41-46 ft bgs)
SA-PZ-160I1                                                            
(33-38 ft bgs)

7/7/2010 10/12/2010 12/13/2010 12/16/2010 6/21/20113/8/2011 6/21/2011 7/6/2010 10/12/2010 12/13/2010 3/8/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 13 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

100 18 16 26 30 35 J 6.5 6.6 ND 60 19
530 110 97 140 140 290 J 88 83 160 420 190
31 6.9 5.9 10 10 13 J 5.9 5.6 13 25 11
51 9.5 8 9.5 11 16 J 8 8.2 130 230 110

ND ND ND ND ND ND ND ND ND 1.6 1.1
ND ND ND ND ND ND ND ND ND 5.2 2.9
ND ND ND ND ND ND ND ND ND 1.3 0.64 J
ND ND ND ND ND ND ND ND ND 2 1.2
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 8.6 4.3
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
712 144 127 186 191 354 108.4 103.4 303 735 330
5.3 6.1 6.1 5.4 4.7 8.3 13.5 12.6 -- 7.0 10

0.10 0.09 0.08 0.07 0.08 0.06 0.09 0.10 0.81 0.55 0.58
0.51 0.53 0.50 0.37 0.37 0.46 1.23 1.24 -- 3.83 5.79

-- -- -- -- -- -- -- -- 180 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- ND -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- 11,800 -- -- 1,400 -- --
-- -- -- 0 0 -- -- -- -- -- --
-- -- -- -- -- 2,770 -- -- 5,000 -- --

-- -- -- -- -- -- -- -- 1.13 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- 5.21 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- 1.6 -- --

5.65 6.07 5.14 5.72 -- 6.76 6.49 -- 5.99 6.17 5.87
0.129 0.124 0.090 0.114 -- 0.182 0.296 -- 0.136 0.140 0.171

0 0 -- -- / 1.0 -- 0 / 0.2 0.75 / 0.0 -- 0.98 / 1.0 0.41 / 0.20 2.99
13.99 14.82 9.5 10.99 -- 12.8 14.75 -- 15.6 13.88 13.91

4 168 142 128 -- -110 -61 -- 14 135 29
7.1 0 0 0.52 -- 58.7 1.84 -- 2.23 0.10 247

Downgradient Monitoring Well Upgradient Monitoring Well
SA-PZ-408                   

(37-42 ft bgs)
SA-TW-408 (4)    

(38-42 ft bgs)
SA-PZ-161I                                                                                                       

(41-46 ft bgs)

7/7/2010 10/12/2010 12/14/2010 3/8/2011 3/8/2011 
(duplicate) 6/21/2011 9/19/2011 9/19/2011      

(duplicate) 6/22/2011 9/20/2011 6/10/2011
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TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 14 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)
1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --
DCA/TCA Ratio --
CA/DCA Ratio --
CA/TCA Ratio --

Dissolved Gases (µg/L)
Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)
Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters
pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 
MCLs (1)

94 61 1.2 J 1.1 8.1 4.1
470 270 J 9.1 J 9.3 93 71
27 20 ND ND 5.6 3.8
63 29 ND ND 26 8.5

1.0 ND ND ND ND ND
13 3.8 J ND ND ND ND

3.0 ND ND ND ND ND
3.0 ND ND ND ND ND
1.0 ND ND ND ND ND
4.0 2.7 J ND ND ND ND
1.0 ND ND ND ND ND
ND ND ND ND ND ND
654 380 10.3 10.4 132.7 87.4
5.0 4.4 7.6 8.5 11.5 17.3

0.13 0.11 -- -- 0.28 0.12
0.67 0.48 -- -- 3.21 2.07

-- 35 15 15 6.1 J --
-- ND ND ND ND --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

6.36 5.16 5.89 -- 5.79 6.06
0.113 0.083 0.079 -- 0.096 0.098
0.44 0.19 0.25 -- -- /0.7 0.61 / 0.60
13.6 13.07 13.0 -- 6.09 13.85

82 42 119 -- 79 60
1.35 0 0 -- 1.44 0

Cross-gradient Reference Well
SA-MW-127I                                                                          
(36-46 ft bgs)

7/30/2008 9/3/2009 9/16/2010 9/16/2010 
(duplicate) 3/10/2011 9/22/2011

A-18



TABLE A-1
GROUNDWATER DATA 

SOUTHERN AREA - OPTION ANALYSIS REPORT
NWIRP CALVERTON, NEW YORK

PAGE 15 OF 15

Shading indicates exceedance of the NYSDOH MCL
ft bgs - feet below ground surface
J qualifier - Estimated Value
ND - Not detected
1.  New York State (NYS) Department of Health (NYSDOH) Maximum Contaminant Level (MCL).  10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3. http://www.health.ny.gov/�regulations/nycrr/title_10/part_5/sub
2.  If iron and manganese are present, the total concentration of both should not exceed 500 µg/L.
3. Samples were diluted such that the concentrations of select chemicals (e.g., benzene, trichlorobenzenes and other aromatic compounds) may not have been detected at or above this limit and therefore were labeled as non-detects.
4. Vertical profile boring SA-TW-408 is located at a comparable screen depth (38-42 ft bgs) as SA-PZ-408, and is presented here to show a representative sample of the aquifer at this location and depth.
-- / 0.6 = DO probe reading/ field test kit reading
-- = Not Analyzed.
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TABLE A-2
GROUNDWATER ANALYTICAL RESULTS - PUMPING TEST 1

SITE 6A-SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

METALS (ug/L)
IRON -- 300 753 J 735 J 725 J 770 J
MANGANESE -- 300 1,270 1,200 1,150 1,130
VOLATILES (ug/L)
1,1,1-TRICHLOROETHANE 200 5 2.9 J 3.5 J 3.5 J 3.4 J
1,1-DICHLOROETHANE NA 5 16 18 18 19
1,1-DICHLOROETHENE 7 5 1.1 J 1.1 J 1.2 J 0.99 J
1,2,4-TRICHLOROBENZENE 70 5 0.68 J 5 U 5 U 5 U
1,2-DICHLOROBENZENE 600 3 0.39 J 5 U 5 U 5 U
1,4-DICHLOROBENZENE 75 3 5 U 5 U 0.42 J 0.4 J
2-BUTANONE -- -- 13 U 13 U 13 U 13 U
TOLUENE 1000 5 5 U 5 U 5 U 5 U

Notes
ug/L - micrograms per liter
MCL - maximum contaminant level
NYSDEC - New York State Department of Environmental Conservation
USEPA - United States Environmental Protection Agency
J - Estimated Value
U - not detected above associated value

Parameter (ug/L) 7/14/2010 7/15/2010
NYSDEC

MCL
USEPA

MCL

Constant Rate Test

Initial 7-Hour 22-Hour Final
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CALCULATED MAXIMUM ANNUAL DAILY INFLUENT CONCENTRATIONS

FENCELINE GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE SYSTEM

NWIRP CALVERTON, NEW YORK

CAS No.

Current 

Maximum 

Influent 

Concentration 

(g/m
3
) 

(1)

Current Mean 

Influent 

Concentration 

(g/m
3
) 

(1)

Calculated 

Maximum 

Annual 

Concentration 

(g/m
3
) 

(2)

71-55-6 0.004 0.00017 63

75-34-3 0.0169 0.00078 0.0077

75-35-4 0.001 0.00005 1

75-00-3 0.0049 0.0002 122

71-43-2 0.0001 0.000003 0.0024

106-46-7 0.0002 0.00002 0.0009

541-73-1 0.0001 0.000003 0.1974

95-50-1 0.0001 0.000005 3

98-82-8 0.0002 0.00001 6

120-82-1 0.0002 0.00002 --

Notes:

Benzene

(1) 
Maximum and mean concentrations values are calculated using both maximum and mean 

Design Influent Concentrations, as presented in Table 3-1: Design Parameters, from the 

Basis of Design Report for Fenceline Groundwater Extraction, Treatment, and Discharge 

System at Site 6A - Southern Area. 
(2) 

Discharge Goals are based on a flow of 900 cfm, and are calculated from the Actual 

Annual % of AGCs from the DAR-1 Model Output to achieve air quality requirements. The 

summary of additional inputs for this model run is provided in the attached DAR-1 Model 

Output.

(3) 
Current Maximum Influent Concentrations were used in this DAR-1 Analysis to identify 

contaminants that may trigger future treatment. The maximum concentrations for 1,1-

Dichloroethane would trigger a need for treatment of air emissions if influent concentrations 

of this chemical remained at this high level for daily operation for a full year. Influent 

concentrations of this chemical will need to be monitored during initial operation of the 

treatment system, but concentrations of this chemical are expected to be significantly lower 

than this maximum concentration towards the end of the first year of operation. Note that the 

Calculated Maximum Annual Concentration for this chemical does not exceed the Current 

Mean Influent Concentration, and therefore treatment of air emissions is not recommended. 

Chemical

1,1,1-Trichloroethane

1,1-Dichloroethane 
(3)

1,1-Dichloroethene

Chloroethane

1,4-Dichlorobenzene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

Isopropyl Benzene

1,2,4-Trichlorobenzene

B-1



Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 

US CLEAN SK 1 of 

CHECKED BY: DATE: 

3/20/2012

1. Purpose: 

2. Approach:

3. List and Calculate Conversion Factors:

Conversions and Constants:

Feed Water Flow: 100 gal/min

Air Flow: 900 ft
3
/min

1 Liter = 0.2642 gallons

1 microgram = 0.000000001 kilograms

1 kilogram = 2.2046 lbm

1 hr = 60 minutes

1 year = 525,600 minutes

4. Calculate loading rates in pounds per hour:

CAS No.

Influent 

Concentration - 

Maximum 

(µg/L)

Influent 

Concentration - 

Mean (µg/L)

Influent 

Loading Rate - 

Maximum 

(lb/hr)

Influent 

Loading Rate - 

Mean (lb/hr)

71-55-6 260 11 0.013 0.0006

75-34-3 1,100 51 0.055 0.0026

75-35-4 65 3 0.003 0.0002

75-00-3 320 13 0.016 0.0007

71-43-2 4.4 0.2 0.0002 0.00001

106-46-7 16 1 0.001 0.0001

541-73-1 4 0.2 0.0002 0.00001

95-50-1 6.4 0.3 0.0003 0

98-82-8 11 0.4 0.001 0

120-82-1 14 1 0.001 0.0001

To calculate loading rates for target contaminants to be treated by the Fenceline Groundwater Extraction and 

Treatment System, for input into the DAR-1 Analysis.

1,2,4-Trichlorobenzene

Chloroethane

Benzene

1,4-Dichlorobenzene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

Isopropyl Benzene

SUBJECT: Calculation of Influent Concentrations Fenceline 

Treatment System NWIRP Calverton, New York

Chemical

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

From a list of standard conversion factors and the influent maximum and mean (average) concentrations, 

calculate the influent loading rate in pounds per hour and pounds per day for target chemicals. 
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 

US CLEAN SK 2 of 

CHECKED BY: DATE: 

3/20/2012

4. Calculate loading rates in pounds per year:

CAS No.

Influent 

Concentration - 

Maximum 

(µg/L)

Influent 

Concentration - 

Mean (µg/L)

Influent 

Loading Rate - 

Maximum 

(lb/year)

Influent 

Loading Rate - 

Mean (lb/year)

71-55-6 260 11 114 4.82

75-34-3 1,100 51 482.4 22.37

75-35-4 65 3 28.5 1.32

75-00-3 320 13 140.3 5.7

71-43-2 4.4 0.2 1.9 0.09

106-46-7 16 1 7 0.44

541-73-1 4 0.2 1.8 0.09

95-50-1 6.4 0.3 2.8 0.13

98-82-8 11 0.4 4.8 0.18

120-82-1 14 1 6.1 0.44

SUBJECT: Calculation of Influent Concentrations Fenceline 

Treatment System NWIRP Calverton, New York

1,2,4-Trichlorobenzene

Benzene

1,4-Dichlorobenzene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

Isopropyl Benzene

Chemical

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

Chloroethane

B-3



Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 

US CLEAN SK 3 of 

CHECKED BY: DATE: 

3/20/2012

1. Purpose: 

2. Approach:

3. List and Calculate Conversion Factors:

Feed Water Flow: 100 gal/min = 23 m
3
/hr

Air Flow: 900 ft
3
/min = 1500 m

3
/hr

1 cubic meter = 264.17 gallons

1 hour = 60 minutes

1 day = 1440 minutes

1 microgram = 0.000001 grams

1 cubic foot = 0.0283 cubic meters

1 cubic meter = 1,000 L

R = 0.0000821 m
3
atm/moleºK

T = 50 ºF = 283.15 ºK

P = 1 atmosphere

4. Convert Influent concentrations in µg/L to g/m
3

CAS No.

Influent 

Concentration - 

Maximum 

(µg/L)

Influent 

Concentration - 

Mean (µg/L)

Influent 

Concentration - 

Maximum 

(g/m
3
)

Influent 

Concentration - 

Mean (g/m
3
)

71-55-6 260 11 0.004 0.00017

75-34-3 1,100 51 0.0169 0.00078

75-35-4 65 3 0.001 0.00005

75-00-3 320 13 0.0049 0.0002

71-43-2 4.4 0.2 0.0001 0.000003

106-46-7 16 1 0.0002 0.00002

541-73-1 4 0.2 0.0001 0.000003

95-50-1 6.4 0.3 0.0001 0.000005

98-82-8 11 0.4 0.0002 0.00001

120-82-1 14 1 0.0002 0.00002

1,3-Dichlorobenzene

1,2-Dichlorobenzene

Isopropyl Benzene

1,2,4-Trichlorobenzene

1,4-Dichlorobenzene

Chemical

From a list of standard conversion factors and the influent maximum and mean (average) concentrations, 

calculate the influent concentrations in parts per million by volume of air for target chemicals. 

SUBJECT: Calculation of Influent Concentrations Fenceline 

Treatment System NWIRP Calverton, New York

To calculate influent concentrations for target contaminants to be treated by the Fenceline Groundwater 

Extraction and Treatment System, to verify previous analysis.

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

Chloroethane

Benzene
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 

US CLEAN SK 4 of 

CHECKED BY: DATE: 

3/20/2012

5. Calculate Chemical Concentration in Parts Per Million Volume from Concentration in g/m
3

Equation: PV = nRT or V = nRT/P

CAS No.

Molecular 

Mass (grams 

per mole)

Influent 

Concentration - 

Maximum 

(ppmv)

Influent 

Concentration - 

Mean (ppmv)

71-55-6 133.4 0.697 0.0296

75-34-3 98.96 3.97 0.1832

75-35-4 96.94 0.2398 0.012

75-00-3 64.51 1.7657 0.0721

71-43-2 78.11 0.0298 0.0009

106-46-7 147 0.0316 0.0032

541-73-1 147 0.0158 0.0005

95-50-1 147 0.0158 0.0008

98-82-8 120.19 0.0387 0.0019

120-82-1 181.45 0.0256 0.0026

1,2-Dichlorobenzene

Isopropyl Benzene

1,2,4-Trichlorobenzene

SUBJECT: Calculation of Influent Concentrations Fenceline 

Treatment System NWIRP Calverton, New York

1,1-Dichloroethane

1,1-Dichloroethene

Chloroethane

Benzene

1,4-Dichlorobenzene

1,3-Dichlorobenzene

1,1,1-Trichloroethane

Chemical
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 

US CLEAN SK 5 of 

CHECKED BY: DATE: 

3/20/2012

1. Purpose: 

2. Approach:

3. Calculation of Current Discharge Goals:

Chemical

Current 

Actual 

Annual % of 

AGC
(1)

Current 

Maximum 

Concentration 

(g/m
3
)
(2)

Current 

Chemical 

Emission 

Rate Prior to 

Treatment 

(lb/hour)
(3)

Current 

Chemical 

Emission 

Rate Prior to 

Treatment 

(lb/year)
(3)

Calculated 

Discharge 

Goal (lb/hr)
(4)

Calculated 

Discharge 

Goal 

(lb/year)
(4)

Maximum 

Allowable 

Concentration 

(g/m
3
)
(4)

1,1,1-

Trichloroethane
0.0064 0.0040 0.0135 118 211 1,800,000 63

1,1-

Dichloroethane
215.8 0.0169 0.0569 499 0.026 231 0.0077

1,1-

Dichloroethene
0.1147 0.0010 0.0034 30 3 30,000 1

Chloroethane 0.0040 0.0049 0.0165 145 413 3,600,000 122

Benzene 4.119 0.0001 0.0003 3 0.008 72 0.0024

1,4-

Dichlorobenzene
21.92 0.0002 0.0007 6 0.003 27 0.0009

1,3-

Dichlorobenzene
0.0507 0.0001 0.0003 3 0.665 10,000 0.1974

1,2-

Dichlorobenzene
0.0039 0.0001 0.0003 3 9 100,000 3

Isopropyl 

Benzene
0.0034 0.0002 0.0007 6 20 200,000 6

1,2,4-

Trichlorobenzene
0 0.0002 0.0007 6 -- -- --

Notes:

SUBJECT: Calculation of Influent Concentrations Fenceline 

Treatment System NWIRP Calverton, New York

To verify current discharge limits for for target contaminants to be treated by the Fenceline Groundwater Extraction and 

Treatment System.

From the Contaminant Assessment Summary of the DAR-1 Model output for target contaminants (see DAR-1 output for 

analysis inputs), use the Actual Annual % of the Annual Guideline Concentration (AGC), a current average flow rate of 900 

cubic feet per minute (cfm), and influent chemical emission rates in pounds per hour (lb/hour) and pounds per year 

(lb/year) to back calculate current discharge goals.

(1)
Actual Annual % of the AGCs is from the attached DAR-1 Model Output.

(2)
Values were taken from Table 3-1: Design Parameters of the Basis of Design Report for Fence Line Groundwater 

Extraction, Treatment, and Discharge System at Site 6A - Southern Area.

(4)
Discharge Goals are based on a flow of 900 cfm, and calculated from the Actual Annual % of the AGCs from the DAR-1 

Model Output to achieve air quality requirements. The summary of additional inputs for this model run is provided in the 

DAR-1 Model Output. Stack height is 20 feet, and the property line was evaluated at a distance of 75 feet.

(3)
Chemical Emission Rates were calculated from maximum concentrations and an average flow rate of 900 cfm. 

B-6



CALVERTON FENCELINE GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
SYSTEM AIR STRIPPER STACK EMISSIONS 
DAR-1  MODEL  OUTPUT, POINT SOURCE (STACK EMISSIONS) TYPE 
 

I. Summary of Inputs for Model Run to Nearest Property Line (75 feet), worst case scenario 
(highest contaminant concentrations in groundwater)  
 

Chemical CAS No. 

Influent 
Loading 
Rate - 

Maximum 
(lb/hr) 

Influent 
Loading 
Rate - 

Maximum 
(lb/year) 

Maximum 
Concentration 
of Untreated 

Off Gas
(1)

 
(g/m

3
) 

1,1,1-Trichloroethane
(2)

 71-55-6 0.013 114 0.004 

1,1-Dichloroethane
(2)

 75-34-3 0.055 482.4 0.0169 

1,1-Dichloroethene
(2)

 75-35-4 0.003 28.5 0.001 

Chloroethane
(2)

 75-00-3 0.016 140.3 0.0049 

Benzene 71-43-2 0.0002 1.9 0.0001 

1,4-Dichlorobenzene 106-46-7 0.001 7 0.0002 

1,3-Dichlorobenzene 541-73-1 0.0002 1.8 0.0001 

1,2-Dichlorobenzene 95-50-1 0.0003 2.8 0.0001 

Isopropyl Benzene 98-82-8 0.001 4.8 0.0002 

1,2,4-Trichlorobenzene 120-82-1 0.001 6.1 0.0002 

 
 

HA 
Height Above stack/ maximum height of plume  
(HA, feet) 

15 

SH 
Stack Height/Treatment Building Air Stack (SH, 
feet) 

20 

D Stack Diameter (D, inches) 6 

T Stack Exit Temperature (T, degrees Fahrenheit) 50 

V Stack Exit Velocity (V, ft/sec) 76.4 

Q
(3)

 
Stack Exit Flow Rate [Q, Actual Cubic Feet per 
Minute (ACFM)] 

900 

Dpl 
Shortest Distance from Source Building 
(Treatment Building) to Property 
Line (Dpl, feet) for point sources 

75 

BW 
Building Width (BW, feet) of Source Building 
(Treatment Building) for point sources 

25 

BL 
Building Length (BL, feet) of Source Building 
(Treatment Building) 

35 

Q 
Actual Hourly Emission Rate (lbs/hour) for 
source contaminant 

Chemical specific, see 
above 

Qa 
Actual Annual Emission Rate (lbs/year) for 
source contaminant 

Chemical specific, see 
above 

(1)
 Emission rates and maximum concentration values are calculated using both maximum 

and mean Design Influent Concentrations as presented in Table 3-1: Design Parameters 
from the Basis of Design Report for Fence Line Groundwater Extraction, Treatment, and 
Discharge System at Site 6A – Southern Area. 
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(2) 
Only the first four chemicals listed in the summary of inputs will have a full printout from the 

DAR-1 Analysis, provided in sections four through seven.  
(3) 

”Q” is the design flow rate of 900 cubic feet per minute, but flow rates actual flow rates will 
be in the range of 600 to 900 cubic feet per minute.  

 
II. Contaminant Assessment Summary of All Relevant Chemicals: 

 
Notes:  
Current Maximum Influent Concentrations were used in this DAR-1 Analysis to identify contaminants that 
may trigger future treatment. The maximum concentrations for 1,1-Dichloroethane would trigger a need 
for treatment of air emissions if influent concentrations of this chemical remained at this high level for daily 
operation for a full year. Influent concentrations of this chemical will need to be monitored during initial 
operation of the treatment system, but concentrations of this chemical are expected to be significantly 
lower than this maximum concentration towards the end of the first year of operation. Note that the 
Calculated Maximum Annual Concentration for this chemical does not exceed the Current Mean Influent 
Concentration, and therefore treatment of air emissions is not recommended. See Table 1: Calculated 
Maximum Annual Daily Influent Concentrations for comparison.  
 

III. Contaminant Impact Summary of All Relevant Chemicals: 
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IV. Contaminant Impact Summary Step by Step Menu for 1,1,1-Trichloroethane: 
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V. Contaminant Impact Summary Step by Step Menu for 1,1-Dichloroethane: 
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VI. Contaminant Impact Summary Step by Step Menu for 1,1-Dichloroethene: 
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VII. Contaminant Impact Summary Step by Step Menu for Chloroethane: 
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VIII. Contaminant Summary AGCs and SGCs for All Relevant Chemicals: 

 
 

IX. Contaminant Emissions Summary All Relevant Chemicals: 

 
 
 

B-15



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 PROCESS CALCULATIONS 

 

  



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

C-1   
Hydraulic Calculations 
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By: SK

Checked By: HKM

Date: April 18, 2012 

Extraction Well Self Priming Pump Calculation

Slab Elevation 39.00

P atmos 33.00 ft (water)

Static water level in well 32.00 EL

Drawdown (during pumping) 5.00 feet

Water level in well during pumping 27.00 EL

Pump suction CL above slab 1.50 ft +/-

Center line of Pump EL 40.50

Suction Lift 13.50 ft

Height of discharge line 10.00 ft

Total static head 23.50 ft

Suction Piping

Length of suction piping 120 feet

Number of elbows 8 K = 0.54 cameron hydraulic data

Foot valve 0 0 psi for opening (Chemline Footvalve)

Discharge Piping

Length of discharge piping 30 feet

Number of elbows 8 K = 0.54 cameron hydraulic data

Check Valve 1 1.4 psi for opening (Chemline Checkvalve)

Flow Throttling Valve TBD

Flow Meter Mag flow meter

Applying Hazen williams for the puspose of making calcs more automated

hf = 0.002083 x L x (100/C)^1.85 x (q^1.85) / (d^4.8655)

Assume plastic pipe C = 140

Water Temperature 60 F

Vapor pressure 0.6 ft of water

The system has been setup so that one pump can operate at 100 gpm OR two pumps will operate so that each pump's output is 70 gpm.

Schedule 40 

PVC

Flow; gpm
Pipe dia, 

inch

Velocity, 

ft/sec

Friction loss of 

straight pipe (ft)

Friction loss 

for elbows

Foot Valve 

(3-inch)

Total Friction 

Loss, ft
NPSHA NPSHR

Pipe dia, 

inch

Velocity, 

ft/sec

Friction loss 

of straight 

pipe (ft)

Friction loss 

for elbows

Check 

Valve (3-

inch)

Total 

Friction 

Loss, ft

TDH, ft

70 3.068 3.0 1.5 0.6 0.00 2.1 16.79 5 3.068 3.0 0.4 0.6 3.23 4.2 29.8

100 3.068 4.3 2.9 1.3 0.00 4.1 14.76 7 3.068 4.3 0.7 1.3 3.23 5.2 32.9

Discharge PipeSuction Pipe
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By: SK

Checked By: HKM

Date: April 18, 2012 
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By:  SK

Checked By:  HKM

Date: April 18, 2012

Injection Well Pump Calculation

Slab Elevation 39.00

P atmos 33.00 ft (water)

Static water level in well 32.00 EL

Water rise (during pumping) 3.00 feet

Water level in well during pumping 35.00 EL

Water Level above slab 1.50 ft +/-

Water Level above slab 40.50

Total static head -5.50 ft -ve since water is pumped downgradient; 

Suction Piping

Length of piping 20 feet

Number of elbows 4 K = 0.54 cameron hydraulic data

Discharge Piping

Length of discharge piping 600 feet

Number of elbows 20 K = 0.54 cameron hydraulic data

Check Valve 1 1.4 psi for opening (Chemline checkvalve)

Pressure drop across dirty bag filter 10 psi

pressure drop across clean filter 3 psi

Applying Hazen williams for the puspose of making calcs more automated

hf = 0.002083 x L x (100/C)^1.85 x (q^1.85) / (d^4.8655)

Assume plastic pipe C = 140

Water Temperature 60 F

Vapor pressure 0.6 ft of water

Two injection pumps (1 duty + 1 standby) will be provided so that each can operate at 100 to 140 gpm.  

The pumps will be provided with a VFD to maintain a constat level in the A/S sump.
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By:  SK

Checked By:  HKM

Date: April 18, 2012

Schedule 80 

PVC

Flow; gpm
Pipe dia, 

inch

Velocity, 

ft/sec

Friction loss 

of straight 

pipe (ft)

Friction loss 

for elbows

Total 

Friction 

Loss, ft

Pipe dia, 

inch

Velocity, 

ft/sec

Friction 

loss of 

straight 

pipe (ft)

Friction loss 

for elbows

Check Valve (3-

inch)

Bag filter 

pressure 

loss 

(max), ft

Total 

Friction 

Loss, ft

TDH, ft

70 2.9 3.4 0.3 0.4 0.7 2.9 3.4 9.8 1.9 3.23 23.03 38.0 33.2

100 2.9 4.9 0.6 0.8 1.4 2.9 4.9 18.9 4.0 3.23 23.03 49.1 45.1

140 2.9 6.8 1.2 1.6 2.7 2.9 6.8 35.2 7.8 3.23 23.03 69.3 66.5

Schedule 80 

PVC

Flow; gpm
Pipe dia, 

inch

Velocity, 

ft/sec

Friction loss 

of straight 

pipe (ft)

Friction loss 

for elbows

Total 

Friction 

Loss, ft

Pipe dia, 

inch

Velocity, 

ft/sec

Friction 

loss of 

straight 

pipe (ft)

Friction loss 

for elbows

Check Valve (3-

inch)

Bag filter 

pressure 

loss (Min), 

ft

Total 

Friction 

Loss, ft

TDH, ft

70 2.9 3.4 0.3 0.4 0.7 2.9 3.4 9.8 1.9 3.23 6.91 21.9 17.1

100 2.9 4.9 0.6 0.8 1.4 2.9 4.9 18.9 4.0 3.23 6.91 33.0 28.9

140 2.9 6.8 1.2 1.6 2.7 2.9 6.8 35.2 7.8 3.23 6.91 53.1 50.4

Discharge PipeSuction Pipe

Suction Pipe Discharge Pipe
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Bag Filter Dirt Holding Capacity  
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TETRA TECH Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By: SK

Checked By: DB

Date: April 18, 2012Dirt Holding Capacity of Filter

LR-6

Number of housings 2

Number of filters 6

Dirt holding capacity of one filter 1.75 kg/filter

Net dirt holding capacity per housing 10.5 kg/housing

Fe(III) 1200 ug/l MW

Fe(OH)3 2.29 mg/l Fe 56

Flow 100 gpm O 16

Fe(OH)3 removed in a day 1.25 kg/day H 1

Number of days Filter will last 16.8 days Mn 55
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TETRA TECH Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By: SK

Checked By: DB

Date: April 18, 2012
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C-3  
Polyphosphate Dosing Requirements 
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Prepared By: SK

Checked By: DB

Date: April 18, 2012Polyphosphate Dosing 

Design Fe + Mn conc. 2.7 mg/L

Calcium Conc 6 mg/L

Plant Flow 100 gpm

Plant Flow 378.5 lpm

Dose 4.5 mg/l

Polyphosphate Mass Flow1703.25 mg/min

Specific Gravity 1.37

Density 1.37 kg/l

Solution (%) 35 %

Polyphosphate Flow 479.5 mg/ml

Polphosphate Flow 3.6 ml/min

Polphosphate Flow 1.4 GPD

Monthly Usage 41 Monthly usage rate (gal)
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Treatment Building Heating Requirements 
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Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Rev.: A

Date : 11/17/11

Design Indoor temp 59 F ASHRAE

Design Outdoor temp 9 F ASHRAE (97.5% for Bridgeport, CT)

outside wall

           outside wall         outside wall

outside wall

Peak Height 14 ft

Width (1 sidewall) 25 ft

Length (1 end wall) 35 ft

Exposed Wall Area 1680 ft2

U, wall 0.113 btu/hr-ft2-F (R-13)

Wall Subtotal 9,492 Btu/hr

Roof Area 875

U, roof 0.167 btu/hr-ft2-F (R-13)

Roof subtotal 7306

Ventilation Rate NA cfm/ft2 floor

Floor area NA ft2

Room air turnovers (minutes/change) 20

Ventilation Make-up rate 613 cfm Make-up air from outside building

Ventilation Subtotal Heat Required 33,688 Btu/hr

Heat Required =1.1 x cfm exhausted x (design 

inside T - design outside T)

Total Building Heat Required 50,486 Btu/hr

14.8 kW

Prepared by Revision Date Checked By:

WLS A 11/17/2011

DDB B 5/9/2012

Treatment Building Heating Requirements

roof inside 

File: Appendix C-3 Heater for Treatment Plant.xlsx Page 1 of 1
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Electrical Load List & Short Circuit Calculation 
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Proj. No.: 112G02750 Date: 4/18/2012

Customer: Naval Facilities Engineering Command ~ Mid-Atlantic Revision: B

Project: Groundwater Treatment Plant

Location: Grumman Rd Calverton NY Suffolk County, New York

Purpose: Preliminary Short Circuit Calculation

SHORT CIRCUIT CALCULATION (PRELIMINARY)

T-1 TRANSFORMER

150KVA

480/277 VAC Secondary

3 Phase

STEP 1: Determine transformer full-load amperes.

KVA = 150

EL-L = 480

IFLA = 180 A

STEP 2: Find transformer multiplier.

100

Transf. %Z

%Z = 1.20 Assumed %Z of "1.2" (150kVA Transformer impedance) for calculation.

Reference COOPER Bussman Bulletin EPR-1 "Electrical Plan Review"

Table 5 Short-Circuit Currents Available from Various Size Transformers

Multiplier = 83.33

STEP 3: Determine transformer let-through short circuit current for 3 Phase faults.

ISCA (L-L-L) = IFLA x Multiplier IFLA from STEP 1, Multiplier from STEP 2

ISCA (L-L-L) = 15,036 Amps

* Utility voltages may vary +/- 10% for power; therefore for worst case condition multiply by 1.1

ISCA with voltage variance = 16,539 Amps

** Add in motor short-circuit contribution; for practical estimate multiply the total motor full-load amperes by 4

ISCA motor contribution = 50 x 4 = 200 A

ISCA total = ISCA with voltage variance + ISCA motor contribution

ISCA total = 16,739 Amps

IFLA =

Multiplier =

KVA x 1000

EL-L x 1.732

Append C-4APrelim Short Circuit Calc.xls Page 1 of 2
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Proj. No.: 112G02750 Date: 4/18/2012

Customer: Naval Facilities Engineering Command ~ Mid-Atlantic Revision: B

Project: Groundwater Treatment Plant

Location: Grumman Rd Calverton NY Suffolk County, New York

Purpose: Preliminary Short Circuit Calculation

STEP 4: Calculate "f" factor for 3 Phase faults.

Where:

L = length (feet) of conduit to fault.

C = conductor constant.  *Obtained  from COOPER Bussman Bulletin EPR-1 "Electrical Plan Review",

Table 2 "C" values for conductors

n = number of conductors per phase (Adjusts C value for parallel runs)

I = available short-circuit current in amperes at beginning of circuit.

L = 100 ft. For prelim. short circuit calculation; length (L) to fault is assumed to be 100 feet

C = 8,925 3 single conductors, 600V, steel conduit, #1/0 AWG

n = 1 1 set of conductors per phase

I = 16,739 A ISCA total from STEP 3

E = 480 V

Then:

f = 0.677

STEP 5: Calculate "M" (multiplier).

1

1 + f

M = 0.596

STEP 6: Calculate the available short-circuit current (RMS symmetrical).

ISCA (at fault) = ISCA (at beginning of circuit) x M ISCA total from STEP 3, M from STEP 5

ISCA (at fault) = 9,983 Amps

NOTES: 1. Short circuit calculation assumes unlimited primary short-circuit current (infinite bus).

2. Utility Company transformer not selected, therefore a transformer impedance (%Z)

of "1.2" was assumed for calculation.

3. Utility Company transformer location not set, therefore length of service entrance

conductors in STEP 4 above are approximate.

Prepared  by: Checked by: Approved by:

Bill Stonebraker 4/18/2011

Name Date Name Date Name Date

M =

f =
1.732 x L x IL-L-L

C x n x EL-L

Append C-4APrelim Short Circuit Calc.xls Page 2 of 2
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Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Rev.: C

Date : 4/19/12

MOTOR POWER DEVICES

ITEM DESCRIPTION VOLT Ø HP BHP FLA

FEEDER 

FLA kVA kW STARTER MCP DRIVE (VFD)

BREAKER (80% 

rated type) % DEMAND 24Hr MONTH YEAR

MINIMUM FEEDER (Reference Only - 

Installing Contractor to Verify)

460 3

CP-AS200 Air Stripper System Control Panel (Vendor Pkg) 460 3 40 31.87 27.09 150/50 100 500.6 15,017.9 182,717.2 3/4"C, 3-#8, 1-#10G

460 3

P-110 Groundwater Extraction Pump 460 3 5 3.9 6.26 4.99 4.24 1 15A 100 78.3 2,349.9 28,590.5 3/4"C, 4-#12

P-120 Groundwater Extraction Pump (SPARE) 460 5 1 15A 100

460 3

RD-1 Roll-up Door 460 3 1.6 1.27 1.08 150/15 100 20.0 600.7 7,308.7 3/4"C, 4-#12

F-1 Treatment Building Exhaust Fan 460 3 1 0.8 1.25 1.00 0.85 1 3A 100 15.7 470.0 5,718.1 3/4"C, 4-#12

460 3

T-1 15kVA Transformer 480-240/120 1 Phase 460 3 31.2 24.86 21.13 150/40 100 390.5 11,713.9 142,519.4 3/4"C, 3-#8, 1-#10G

460 3

H-1 Treatment Building Heater (15KW Unit) 460 3 18 14.34 12.19 150/30 100 225.3 6,758.0 82,222.7 3/4"C, 4-#10

460 3

SPARE Breaker 460 3 15 11.95 10.16 150/20 3/4"C, 4-#12

460 3

FUTURE Motor - Size 1 FVNR Starter 460 3 5 3.9 6.26 4.99 4.24 1 15A 3/4"C, 4-#12

460 3

460 3

460 3

460 3

460 3

460 3

460 1

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

460 3

Tetra Tech, NUS
LOW VOLTAGE MOTOR LIST MAINS FEEDER (Installing Contractor to Verify) 1 1/4"C, 3-#2, 1-#4G 1 1/2"C, 3-1/0, 1-#4G +25% PAGE 1/1

PROJECT: Calverton Treatment Plant Design FILE: MCC-TB Motor List ISSUE: Apr. 19 2012 0.85 PF 95.26 3Ø kVA BALANCED kVA 95.26 119.08 +25% 24Hr MONTH YEAR

NO: 112G02750 DATE: Nov. 17 2011 REV: B 0.88 EFF 1Ø kVA BALANCED AMPS 119.57 149.46 +25% TOTAL Kwh 1,230.3 36,910.4 449,076.6

ITEM: MCC-TB (Treatment Building) COST/kWH 95.26 CONNECTED kVA MAIN, FRAME/TRIP (80%) 150/150 225/200 +25% TOTAL $

FORMULAS USED IN THIS SPREADSHEET

FLA =             HP x 746            

E x %EFF x PF x 1.732

kVA =          E x I x 1.732         

1000

kW =        E x I x PF x 1.732     

1000

SPARE Starter

SPARE Breaker

SPARE

kWH SUBTOTALS

NOTES

2 - 5HP, 1 - 7.5HP & Control Power

File: Append C-4B - Treatment Bldg MCC-TB Motor List.xls Page 1 of 4C-22



GENERAL:

1. DO NOT enter two values (HP and FEEDER FLA) on the same line as both will calculate

2. Valid voltage range is 440-480V, user-selected

3. Power factor (PF), efficiency (EFF), COST/kWH, % DEMAND and phase (Ø) are user-defined. Some of these

    have typical or default values inserted

4. All single phase equipment is placed on the same phase and balanced on the other two phases

5. Feeder breaker sizing is based on 100% FLA and 80% trip

6. Main breaker sizing is based on 100% (standard) and 125% (+25%) BALANCED AMPS and 80% trip. If the amps

    are less than 100 or more than 1600, UNDER or OVER, respectively, appears in the MAIN BREAKER cell

7. MINIMUM feeder sizing is based on 125% FLA and type THHN cabling

ADDING MOTORS: enter horsepower value into HP column

1. Valid entries are 1/4 - 400HP 3-phase only

2. Motor BHP, FLA, kVA, kW, NEMA starter size, MCP amps and MINIMUM FEEDER sizing is calculated for each

    entry

3. If the controller is a drive, softstart or similar device instead of a starter, enter VFD, IGBT, SOFT etc into the DRIVE

    column located under the POWER DEVICES heading. This will cause the STARTER and MCP cells for that item to

    blank

ADDING FEEDERS: enter amp value into FEEDER FLA column

1. Valid for feeds to 320A (equivalent to 400A 80% breaker)

2. Select 1 or 3Ø

3. KVA, kW, required feeder BREAKER and MINIMUM FEEDER sizing will be calculated for each entry

BLOCKING an item from calculation

1. Deleting the value in the Ø column for a given item will exclude that load from the calculated total while allowing the

    required starter, MCP, breaker etc to remain. An application for this would be the installed spare or standby unit

    in a pair of pumps. Optional to clearing the Ø value, a description such as SPARE or SBY may be used with the

    same result

kWH TOTALS:

1. Enter a run-time percentage for each item into the % DEMAND column

2. A daily, monthly and yearly kWH SUBTOTAL will be calculated for each item

3. Daily, monthly and yearly TOTAL kWH  will be calculated

4. If kWH costing information is desired, enter a cost/kWH into the COST/kWH cell; total daily, monthly and yearly

    operating costs will be calculated
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Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Rev.: C

Date : 4/19/12

Lighting Loads: Ref. NEC, 2011, Article 220.12, Table 220.12

Equip. 

# Description

Length 

(ft)

Width 

(ft)

Area 

(ft
2
)

Occupancy 

Unit Load 

(VA / ft
2
)

Connected 

Load 

(KVA)

Demand 

Factor

Demand 

in KVA

35 25 875 2.00 1.75 1.0 1.75

0.50 0.6 0.30

0.00 1.0 0.00

Subtotal 2.25 2.05

Non-Lighting Loads: Ref. NEC, 2011, Article 220.14 (A) thru (L)

Connected 

Load 

(KVA)

Demand 

Factor

Demand 

in KVA

Recpt. 

Type Qty. VA (each)

Duplx. 4 180 0.72 1.0 0.72

Quad. 2 360 0.72 1.0 0.72

Receptacle Total 1.44

Up to 1st 10 KVA @ 100% 1.44

Overage 0.00

Overage @ 50% 0.00

Subtotal 1.44

Specific Loads and Motors:

Connected 

Load 

(KVA)

Demand 

Factor

Demand 

in KVA

Equip. 

# Description Volts Amps Phase

P-500 120 9.8 1 1.18 0.6 0.71

P-510 120 4.4 1 0.53 0.6 0.32

P-520 120 4.4 1 0.53 0.6 0.32

120 16 1 1.92 1.0 1.92

120 16 1 1.92 1.0 1.92

120 1 1 0.12 1.0 0.12

0.00 0.6 0.00

Single Phase Subtotal 6.19 5.30

Totals 10 KVA 7 KVA

Amps @ 480V 12 9

Size 15.0 KVA 15.0 KVA

% Loaded 66% 49%

Dosing Pump #1 (1/6 HP)

Dosing Pump #2 (1/6 HP)

Transformer T-1:

Treatment Building Miscellaneous Loads for 120/240V Distribution Panel PDP-1

Sump Pump (1/2 HP)

Control Panel Power

Misc. Equipment

Emergency Lights

Building Exterior

Buiding Interior

File: Append C-4B - Treatment Bldg MCC-TB Motor List.xls Page 4 of 4
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Stormwater Design Calculations 
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Abbreviated Stormwater Management Report for the proposed 

Calverton Fenceline Groundwater Treatment Facility 

Grumman Blvd, Calverton, New York 

Prepared by: Tetra Tech, April 2012, CSG/YL 

The Navy is proposing a small groundwater treatment plant size and minor land improvements (mainly a 
gravel driveway). The majority of property (168.9 acres) remains the same except the minor disturbance 
of the subject project area.  The site disturbance is 0.16 acres (6,800 s.f.) and the increase of impervious 
area within the disturbance area is approximately 30%. 

The  stormwater  design  for  this  site  meets  the  intent  of  the  Town  of  Riverhead’s  stormwater 
management  (SWM)  regulations,  which,  in  general,  refer  to  New  York  State  DEC  SWM  guidelines.  
Therefore,  the  site  stormwater  management  practices  (SMP)  design  is  based  on  New  York  State 
Stormwater  Management  Design  Manual  (August  2010)  for  stormwater  quality.  The  SMP  design 
parameters constitute the removal efficiency equivalent to the Department’s performance criteria (80% 
TSS removal and 40% phosphorus removal).   The site  incurs  less than 1 acre of disturbance, therefore 
the stormwater quantity control was not considered for the site development. 

Infiltration  practices were  considered  on  this  site  to  capture  and  temporarily  store  the WQv  before 
allowing it to infiltrate into the soil.  According to the USDA Soil Survey of Suffolk County, New York, the 
project site is located in a “CpC‐ Carver and Plymouth sands” Area, Hydrologic Soil Group (HSG) “A” and 
the capacity of the most limiting layer to transmit water (Ksat) is moderately high to high (0.20 to 5.95 
in/hr), which  is good  for  infiltration practices and  the  test borings  confirmed  the  soil  type. However,   
stormwater infiltration testing was not performed for the site.   

During the test borings for foundation, the groundwater was encountered at approximately 4.5 to 5.0 
feet below existing ground  surfaces.   Groundwater elevations  fluctuate  seasonally and are  subject  to 
variations of precipitation.  It was assumed  that  the ground water  is at 4.0 below  the ground surface.  
Infiltration trench and dry well are not feasible on site due to the shallow ground water location. 

Shallow Infiltration Basin is designed to store the WQv in a shallow depression area.  A depression area 
(210 cubic feet, 35’ long x 6‘ wide x 1’ deep) is proposed adjacent to the existing wetlands.  

Lined channels with a check dam at the end are planned for pretreatment measure from the roof drains 
to  the  infiltration  basin.    Vegetative  cover  similar  to  the  existing  conditions  (turf  grass mixed with 
brush/clump  grass)  will  be  established  between  the  contributing  pervious  drainage  area  and  the 
infiltration facility. 

See attached excel work sheet for the Water Quality Volume (WQv) calculations  
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Infiltration Practices must be 25' from Structures

Infiltration Basin:
Note:
NYS Stormwater Management Design Manual Method (August 2003):
Find Req'd Volume:

P 1.25 (Figure 4.1, NYS Stormwater Management Design Manual)
I 100% (impervious area)
Rv 0.95
A 0.0489 (acres)
WQv 0.0048 (acre‐feet)
WQv 211 (cubic feet, storage required)

Basin Sizing:

Length 35 (feet)
Width 6 (feet)
Depth 1 (feet)
Actual Volume: 210 (cubic feet)

Pre‐Treatment:

Use a plunge pool (or similar) due to surface and groundwater constraints

 IR
ARP

WQ v
v

v 009.005.0;
12

))()((
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Infiltration Trench Calculations 
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TETRA TECH, INC. Naval Facilities Engineering Command ~ Mid-Atlantic

Grumman Rd Calverton NY Suffolk County, New York

Calculations By: SK

Checked By: DB

April 24, 2012

Parameter Value Unit

Hydraulic Conductivity - Horizontal 221 feet/day

Hydaulic Conductivity - Vertical 102 feet/day

Hydraulic Gradient of Aquifer (foot-V/foot-H) 0.003 3-ft/1,000-ft

Hydraulic Gradient  - Assuming deep groundwater: 1 1-ft/1-ft

Aquifer Thickness 45 feet

Groundwater rise allowed 2 feet

Specific Capacity of Injection Well 21 GPM/foot

Treated water flowrate (influent to infiltration gallery) 100 gpm

Quantity of groundwater to be infiltrated on a daily basis: 144,000        Gal/day

19,251          Cubic Ft/day

Capacity of 200 foot trench:  

    Vertical Infiltration Area required 0.94 feet

     Vertical Gradient Required at Edge of Trench (south only) 0.009            foot/foot

      Vertical Gradient Required at a distance of 100 feet (east/west/south) 0.005            foot/foot

      Vertical Gradient Required at a distance of 200 feet (east/west/south) 0.003            foot/foot

Capacity of Injection Well 42                  GPM 

Sizing of Infiltration Gallery
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APPENDIX D 

SOIL TESTING REPORT 
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Appendix E – Stamped Drawings 
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